The impact of forest thinning on perceptions of recreational value and forest health: technical report of research findings: Wungong catchment trial by Beckwith, J.A. et al.
The Impact of Forest Thinning on Perceptions of 
Recreational Value and Forest Health 
 
Technical Report of Research Findings 
 
Wungong Catchment Trial 
 
 
 
Beckwith J.A., Moore S.A., Clement S.E., Curnow B.D. 
and R. Admiraal  
 
Prepared for the 
Water Corporation of Western Australia 
              May 2010          
 
 
 Acknowledgements 
The research team would like to thank the Water Corporation for funding this research project 
and  in  particular  Michael  Loh  for  his  support  of  this  project.  The  critical  eyes  of  Water 
Corporation consultants Frank Batini and Keith Barrett helped ensure that the photo simulations 
were as realistic as possible.  
 
We would also like to thank the many individuals who gave freely of their time to participate in 
the online survey and post-survey interviews. This study would not have been possible if not for 
the participation of members of the Munda Biddi Trail and Bibbulmun Track foundations, the 
Department  of  Environment  and  Conservation,  the  Forest  Products  Commission,  the  Water 
Corporation and the Institute of Foresters of Australia (WA Branch). We thank all of them for 
their assistance. 
 
 
 
Research Team 
Dr. Jo Ann Beckwith – Principal Researcher  
Dr. Susan Moore – Principal Researcher 
Ms. Sarah Clement – Project Manager 
Mr. Brad Curnow – Photo simulation modeller 
Dr. Ryan Admiraal – Statistical Advisor  
 
 
 
 
 
 
 
 
Preferred citation: Beckwith J.A., Moore S.A., Clement S.E., Curnow B.D. and R. Admiraal.  2010. 
The  Impact  of  Forest  Thinning  on  Perceptions  of  Recreational  Value  and  Forest  Health.  A 
Technical  Report  prepared  as  part  of  the  Wungong  Catchment  Research  Trial.  Beckwith 
Environmental Planning and Murdoch University and: Perth. 
 
 
Cover images: The image on the left is a photograph taken in the Wungong catchment. The image 
on the right is a computer generated photo simulation of a similar forest setting. Impact of Thinning on Forest Perceptions – Technical Report  2010  
 
  i 
Table of Contents 
 
Executive Summary ................................................................................................................. v 
 
1.   Introduction ....................................................................................................................  1 
1.1  Background ........................................................................................................................ 1 
1.2   Research Questions ........................................................................................................... 2 
 
2.  Methods .........................................................................................................................  3 
2.1  Target Populations of Interest  ........................................................................................... 3 
2.2  Human Research Ethics ..................................................................................................... 3 
2.3  Silviculture Treatment Options ......................................................................................... 4 
2.3.1  Wungong Trial ........................................................................................................... 4 
2.3.2  Selection of treatment options ................................................................................. 4 
2.4  Survey Design .................................................................................................................... 5 
2.4.1  Preliminary field investigations ................................................................................. 5 
2.4.2  Photo simulations ...................................................................................................... 6 
2.4.3  Questionnaire development ..................................................................................... 7 
2.4.4  Pre-testing ............................................................................................................... 10 
2.4.5  Participation incentive  ............................................................................................. 10 
2.5  Survey Administration and Response Rate ..................................................................... 10 
2.5.1  E-mail invitations ..................................................................................................... 10 
2.5.2  Data cleaning ........................................................................................................... 11 
2.6  Post-Survey Interviews .................................................................................................... 11 
 
3.  Preliminary Field Investigations ..................................................................................... 13 
3.1  Forest Health ................................................................................................................... 13 
3.2  Short versus Long Term Vision ........................................................................................ 14 
3.3  Standing and Fallen Debris .............................................................................................. 14 
3.4  Prescribed Burns  .............................................................................................................. 15 
3.5  Forest Recreation Perspectives ....................................................................................... 15 
3.6  Acceptance of Forest Management ................................................................................ 16 
 
4.  Profile of Survey Respondents ....................................................................................... 19 
4.1  Group Membership ......................................................................................................... 19 
4.2  Demographic Characteristics........................................................................................... 19 
4.2.1  Gender ..................................................................................................................... 19 
4.2.2  Age ........................................................................................................................... 19 
4.2.3  Highest level of education ....................................................................................... 20 
4.2.4  Self-identified expertise .......................................................................................... 20 
4.2.5  Employment ............................................................................................................ 21 
4.2.6  Current place of residence ...................................................................................... 21 
4.2.7  Participation in forest recreational activities .......................................................... 21 
4.3  Environmental-Economic Orientation  ............................................................................. 22 
 
5.  Forest and Water Management Beliefs .......................................................................... 24 
5.1  Thinning for Forest Health  ............................................................................................... 24 
5.2  Thinning and Scenic Beauty  ............................................................................................. 26 
5.3  Scenic Beauty as a Forest Health Indicator ..................................................................... 27 
5.4  Standing Dead Trees ........................................................................................................ 27 
5.5  Thinning and Water Quality ............................................................................................ 28 Impact of Thinning on Forest Perceptions – Technical Report  2010  
 
  ii 
5.6  Thinning and Stream Flow ............................................................................................... 29 
5.7  Thinning Purpose and Acceptability ................................................................................ 30 
5.7.1  Public water supply ................................................................................................. 30 
5.7.2  Stream ecosystems .................................................................................................. 31 
5.8  Forestry and Recreation .................................................................................................. 32 
5.9  Public Trust and Acceptability ......................................................................................... 33 
5.10  Track and Trail Characteristics  ..................................................................................... 34 
5.10.1  Scenery versus track/trail quality ............................................................................ 34 
5.10.2  Open or closed forest canopy ................................................................................. 35 
 
6.  Forest Treatment Preferences ........................................................................................ 37 
6.1  Previous Studies .............................................................................................................. 37 
6.2  Preferences Based on Year 1 Images .............................................................................. 38 
6.2.1  Rating reliability ....................................................................................................... 39 
6.2.2  Mean acceptability ratings by group ....................................................................... 40 
6.3   Impact of Simulated Temporal Changes in Forest Scenes ............................................. 43 
6.4  Pair-Wise Comparison of Test Variables ......................................................................... 47 
6.4.1  Notching versus cut stump ...................................................................................... 47 
6.4.2  Basal area ................................................................................................................ 48 
6.4.3  Controlled versus uncontrolled regrowth ............................................................... 48 
6.5   Indicators of Acceptability .............................................................................................. 49 
6.5.1  Description of indicators ......................................................................................... 49 
6.5.2  Forest health indicators  ........................................................................................... 50 
6.5.3  Scenic beauty indicators .......................................................................................... 55 
6.5.4  Outdoor recreation indicators  ................................................................................. 56 
6.5.5  Elaboration Likelihood Model ................................................................................. 58 
6.6  Influence of Management Beliefs ................................................................................... 58 
 
7.  Demographic and Values Influences ............................................................................... 60 
7.1  Demographic Influences .................................................................................................. 60 
7.1.1  Previous studies  ....................................................................................................... 60 
7.1.2  Environmental orientation ...................................................................................... 60 
7.1.3  Resource management belief statements .............................................................. 60 
7.1.4  Forest treatment preferences ................................................................................. 61 
7.2  Environmental-Economic Orientation  ............................................................................. 61 
7.2.1  Previous studies  ....................................................................................................... 61 
7.2.2  Resource management belief statements .............................................................. 62 
7.2.3  Forest treatment preferences ................................................................................. 62 
 
8.  Conclusions and Management Implications .................................................................... 63 
8.1  Summary of Key Findings ................................................................................................ 63 
8.1.1  Silviculture treatment preferences ......................................................................... 63 
8.1.2  Is scenic beauty a proxy for forest health? ............................................................. 63 
8.1.3  Forest and water management beliefs ................................................................... 64 
8.1.4  Environmental values and demographic variables ................................................. 65 
8.1.5  Are bushwalkers and cyclists the same? ................................................................. 66 
8.2  Methodological Observations ......................................................................................... 66 
8.3  Management Implications............................................................................................... 67 
8.4  Further Research ............................................................................................................. 67 
 
References ............................................................................................................................ 68 Impact of Thinning on Forest Perceptions – Technical Report  2010  
 
  iii 
Appendix A:  Photo Simulation Methodology ......................................................................... 76 
Appendix B:  Survey Instrument ........................................................................................... 111 
Appendix C:  Temporal Forest Scenes (A – E) ........................................................................ 123 
 
List of Tables 
 
Table 1 Selected silvicultural treatment options .............................................................................................. 4 
Table 2 Preliminary field investigations ............................................................................................................ 5 
Table 3 Distribution of invitations by organisation  ......................................................................................... 10 
Table 4 Respondents by group membership .................................................................................................. 19 
Table 5 Gender of respondents ...................................................................................................................... 19 
Table 6 Respondent age by group .................................................................................................................. 19 
Table 7 Highest education completed by group ............................................................................................. 20 
Table 8 Disciplinary expertise by group membership ..................................................................................... 20 
Table 9 Employment by organisation ............................................................................................................. 21 
Table 10 Current residence by group ............................................................................................................. 21 
Table 11 Participation in recreational activities in State Forests in past 2 years  ............................................ 22 
Table 12 EEP scale values by group ................................................................................................................ 23 
Table 13 Mean EEP scores by area of expertise ............................................................................................. 23 
Table 14 It is sometimes necessary to thin a forest to improve forest health ............................................... 25 
Table 15 Thinning a forest decreases its scenic beauty .................................................................................. 26 
Table 16 Scenic beauty is a good indicator of forest health ........................................................................... 27 
Table 17 Presence of standing dead trees is a sign of an unhealthy forest .................................................... 28 
Table 18 Interview comments on standing dead trees and forest health ...................................................... 28 
Table 19 Forest thinning can improve the quality of water in nearby streams .............................................. 29 
Table 20 Forest thinning can increase the amount of water in nearby streams ............................................ 30 
Table 21 Thinning forests to improve flows into public dams is acceptable .................................................. 30 
Table 22 Interview comments on thinning to improve flows into dams ........................................................ 31 
Table 23 Forest thinning to help stream ecosystems in a drying climate is acceptable ................................. 31 
Table 24 Interview comments on thinning to support stream ecosystems ................................................... 32 
Table 25 Forest management activities and forest recreation can co-exist satisfactorily ............................. 33 
Table 26 Level of public trust in agency is critical to acceptability ................................................................. 33 
Table 27 Trail quality is more important than scenic value for bushwalking ................................................. 35 
Table 28 Track quality is more important than scenic value for off-road cycling ........................................... 35 
Table 29 Level of agreement: A closed forest canopy is more desirable for bushwalking ............................. 35 
Table 30 Level of agreement: A closed forest canopy is more desirable for off-road cycling ........................ 36 
Table 31 Comparison of Scene 1 and Scene 4 acceptability ratings for Year 1 images .................................. 40 
Table 32 Mean group acceptability ratings for Year 1 images  ........................................................................ 40 
Table 33 Comparison of forest health and scenic beauty ratings by group and scene .................................. 42 
Table 34 Comparison of scenic beauty and recreation ratings by group and scene ...................................... 42 
Table 35 Impact of viewing all images on forest health acceptability ratings ................................................ 43 
Table 36 Impact of viewing all images on scenic beauty acceptability ratings ............................................... 44 
Table 37 Impact of viewing all images on outdoor recreation acceptability ratings ...................................... 45 
Table 38 Mean group acceptability ratings by temporal scene ...................................................................... 45 
Table 39 Comparison of Year 1 and temporal scene acceptability ratings ..................................................... 46 
Table 40 Notching versus cut stump............................................................................................................... 48 
Table 41 Basal area comparison (15 m
2/ha versus 8 m
2/ha) .......................................................................... 48 
Table 42 Uncontrolled and Controlled regrowth ............................................................................................ 49 
Table 43 Description of indicators used by interviewed respondents ........................................................... 49 
Table 44 Indicators used to rate forest health acceptability .......................................................................... 51 
Table 45  Indicators used to rate scenic beauty acceptability ........................................................................ 55 
Table 46 Indicators of outdoor recreation setting acceptability .................................................................... 56 
Table 47 Relationship between management beliefs and forest scene preferences ..................................... 59 
Table 48 Comparison of respondents with and without a silviculture background ....................................... 60 
Table 49 Comparison of managers with a silviculture background and other managers .............................. 61 Impact of Thinning on Forest Perceptions – Technical Report  2010  
 
  iv 
Table 50 Correlations between EEP score and management beliefs ............................................................. 62 
Table 51 Silvicultural treatment options in order of preference .................................................................... 63 
 
List of Figures 
 
Figure 1: Example from the tree library  ............................................................................................................ 8 
Figure 2: Introductory message to the online survey ....................................................................................... 9 
Figure 3: Request to participate in a debriefing interview ............................................................................. 12 
Figure 4: Year 1 images for Scenes 1 - 5 ......................................................................................................... 39 
Figure 5: Years 1, 25 and 70 for the notching option ..................................................................................... 54 Impact of Thinning on Forest Perceptions – Technical Report  2010  
 
  v 
Executive Summary 
Background 
The forested catchments of the South West of Western Australia are both vital sources of high 
quality surface water to the Water Corporation’s public water supply schemes and highly valued 
venues for outdoor recreation. A 10-12 percent reduction in regional rainfall since the mid-1970s 
has significantly decreased inflows to the public water supply dams and reservoirs. The Water 
Corporation  is  funding  a  12  year,  $20  million  silviculture  trial  in  the  13,000  ha  Wungong 
catchment. Situated on the western margin of the Darling Plateau approximately 50 km south-
east of Perth, the catchment contributes surface water to the IWSS via the Wungong Dam. The 
Wungong Catchment Trial will assess not only the effect of different the silviculture treatments 
on stream flow but its impact on water quality, aquatic ecosystems, biodiversity, and forest 
structure.  It  is  hoped  that  thinning  the  Wungong  catchment  will  improve  stream  flow, 
biodiversity, the growth rates of the remaining trees and return the forest to a more ‘mature 
state’ that will use less water (Water Corporation 2005).  Other organisations involved in the 
multi-disciplinary research program include the Department of Environment and Conservation 
(DEC), the Forest Products Commission (FPC), universities and other research institutions.  
Objectives  
As part of the social science research component of the Wungong Catchment Trial, the Water 
Corporation sponsored Murdoch University and Beckwith Environmental Planning to conduct an 
independent  research  project on the  potential  impact of various  silvicultural  treatments (i.e. 
forest thinning) on outdoor recreation values and perceptions of forest health and scenic beauty. 
The results of this research, along with other Trial research projects, will help inform decision 
making regarding if and how forest thinning should be adopted in other drinking water source 
catchments. 
Methods 
The research design identified three groups (i.e. sub-populations) of interest: bushwalkers, off-
road cyclists and professional forest or water resource managers.  Five silvicultural treatment 
options,  including  a  ‘no  treatment’  option  were  selected  to  test  the  importance  of  three 
treatment characteristics: the basal area (m
2/ha), the thinning method (i.e. notch or cut stump), 
and regrowth control (i.e. controlled or uncontrolled). 
 
Treatment Option  Basal Area  Thinning Method  Regrowth 
A.    35-40 m
2/ha  None (no treatment)  None (no treatment) 
B.    15 m
2/ha  Cut Stump  Controlled 
C.    15 m
2/ha  Notching  Controlled 
D.    8 m
2/ha  Cut Stump  Uncontrolled 
E.    8 m
2/ha  Cut Stump  Controlled Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Previous  studies  have  demonstrated  that  downed  wood  from  logging  activity  is  the  most 
influential  visual  characteristic  in  the  scenic  and  acceptability  judgements  of  silviculture 
treatments (Daniel et al. 1977, Ribe 1991, Brown & Daniel 1986). For this reason, the effect of 
downed wood has been controlled in this study by assuming the removal of logs and debris 
immediately following thinning.  
 
An online questionnaire was used to gather data on: 
  Respondent perceptions of the photo simulations of the treatment.  
  Respondent beliefs about forest and water resource management.  
  The environmental-economic values orientation of respondents. 
  Respondent demographic characteristics and group membership. 
 
As  part  of  the  questionnaire  development,  computer  generated  photo  simulations  of  forest 
scenes were prepared for each of the treatment options. Each photo simulation consisted of a 
sequence of five images representing the first year after treatment, and then 5 years, 25 years, 
50  years  and  70  years  after  treatment.  In  the  questionnaire,  the  treatment  options  were 
described as forest scenes with no information provided regarding treatments or that the study 
was part of the Wungong Research Trial. 
 
Invitations to participate in the survey were distributed by the following organisations to their 
members: the Bibbulmun Trail Foundation (bushwalkers), the Munda Biddi Track Foundation (off-
road  cyclists),  Institute  of  Foresters  of  Australia  (WA),  Department  of  Environment  and 
Conservation’s  Sustainable  Forest Management  division  and  the  Forest Products  Commission 
(forest  managers)  and  the  Water  Corporation  (water  managers).  The  survey  resulted  in  203 
useable questionnaires consisting of 103 water or forest managers, 61 bushwalkers and 39 off-
road cyclists. Post-survey interviews were conducted with 30 respondents (i.e. ten from each 
group) to gain further insights as to how individuals made their judgments in the survey.  
Key Findings 
Forest Scene Preferences 
Each of the forest scenes was presented twice to respondents. First they were shown only the 
Year 1 images for each forest scene (i.e. treatment option) and asked to rate the acceptability of 
each image in terms of three attributes: forest health, scenic beauty and outdoor recreation 
suitability. Later they were shown all five time periods (1-70 years) for each forest scene and 
asked to again rate their acceptability for the same three attributes.   
 
After  viewing  the  temporal  sequences  of  forest  images,  the  acceptability  ratings  of  the 
bushwalker and cyclist groups moved closer to those of the manager group. The bushwalkers had 
rated the Year 1 images as unacceptable for all but the ‘no treatment’ option. When all images 
were presented, bushwalkers gave acceptable ratings to all but one of the treatment options. By 
allowing recreationalists to view how the forest would change in the years post-treatment, the Impact of Thinning on Forest Perceptions – Technical Report  2010  
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bushwalkers  and  cyclists  acquired  information  that  brought  their  perceptions  into  greater 
alignment with those of the manager group.  
 
All groups preferred the no treatment option. Of the three test variables, the thinning method 
(cut stump versus notching) was the most influential in determining respondent preferences for 
forest scenes. All groups rated the forest scene that included notching as “unacceptable” for 
each. The next most influential test variable was basal area with respondents preferring a basal 
area of 15 m
2/ha over 8 m
2/ha.  Whether or not a forest scene included control of regrowth made 
little difference in forest acceptability ratings.  
Indicators of Acceptability 
The  thought  processes  the  bushwalkers  and  cyclists  used  to  determine  their  acceptability 
judgments were quite similar to those applied by members of the manager group. The post-
survey interviews suggest that respondents from all groups applied a more complex cognitive 
model to rate the acceptability of a forest scene in terms of forest health than for either scenic 
beauty  or  outdoor  recreation  suitability.  The  dominant  indicators  of  forest  health  were 
regeneration  and  regrowth,  vegetation  colour,  disease,  forest  structure  (presence  of  an 
understorey, middle-storey and canopy) and density.  
 
There  were  however  some  differences.  As  a  group,  managers were more  likely  to  view  low 
density as a positive indicator of a healthy forest, whereas the recreationalists, especially cyclists, 
viewed a less dense forest as less healthy. Overall, respondents disliked forest settings that are 
either too dense or too thin. The recreationalists associated signs of human intervention such as 
logging and tree stumps, as a negative forest health indicator while managers did not.  
 
On average, respondents used fewer indicators to judge scenic beauty than forest health. The 
dominant indicators of scenic beauty acceptability were signs of human intervention (e.g. logging 
or stumps), dead vegetation, and forest structure and age. An indicator associated with scenic 
beauty  but  not  forest  health  was  the  view  or  ‘vista’  into  the  forest.  Most  interviewed 
respondents indicated that their perceptions of forest health influenced their perceptions of 
scenic beauty, rather than the other way around.  
 
The potential to move through the forest landscape for a recreational activity was the dominant 
indicator used to judge a forest scene’s acceptability for outdoor recreation. Forest accessibility 
was strongly associated with forest density.  
Management Beliefs 
Some management beliefs were shared by all groups. They strongly agreed that public trust in 
the forest managers is essential if the public is to accept forest management activities. They were 
also  generally  optimistic  that  active  forest  management  (e.g.  silvicultural  treatments)  and 
recreation activities could satisfactorily co-exist.  
 
As  a  group,  the  forest  and  water  managers  were  more  supportive  of  thinning  forests  to 
encourage forest health, although on average all groups supported thinning to some degree. The Impact of Thinning on Forest Perceptions – Technical Report  2010  
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bushwalker and cyclist groups believed that forest thinning would decrease scenic values. In 
interviews they noted that the extent of negative impact on scenic values would depend on how 
the thinning was conducted. Most of the interviewed respondents described scenic beauty as a 
positive but imperfect indicator of forest health. Respondents from all groups noted that a scenic 
forest could have underlying unhealthy conditions that are not visible. 
 
All groups agreed that forest thinning can increase stream flow. However, the manager group 
was the only one supportive of thinning for the purpose of increasing flows into public water 
supply  dams.  Reasons  given  in  interviews  included  a  need  for  more  information  about  the 
efficacy and impacts of thinning and a belief that better alternatives exist, for some this included 
seawater  desalination.  While  respondents  were  more  supportive  of  thinning  to  aid  stream 
ecosystems, bushwalkers in particular did not support this purpose. This appears to reflect a non-
interventionist philosophy of letting nature take care of itself. 
 
Respondents with a background in silviculture were more supportive than other respondents of 
thinning  for  either  purpose.  Somewhat  surprisingly,  if  a  respondent  worked  for  the  Water 
Corporation or was a water engineer did not make them more likely than other respondents to 
support thinning for either public water supply or stream ecosystem health.  
 
The management beliefs in this study were not good predictors of a respondent’s acceptability 
ratings for the forest scenes. It appears that respondents largely relied upon visual characteristics 
to  reach  their  acceptability  ratings.  This  is  not  surprising  given  that  respondents  were 
intentionally  not  provided  information  about  the  treatment  options,  the  objectives  of  the 
research project or its role in the Wungong research project.  
Environmental Values 
A respondent’s position on the Environmental-Economic Priority (EEP) scale proved to be a good 
predictor of their forest and water management beliefs but not their forest scene preferences. 
Those respondents more towards the environmental end of the scale appear to have a non-
interventionist philosophy reflected in their position on various management statements. They 
were less likely to support active forest management such as thinning regardless of the objective. 
They also were less confident that recreation and forest management activities can satisfactorily 
co-exist. Female respondents and bushwalkers were more likely to be towards the environmental 
end of the scale while managers tended toward the middle of the scale giving more equal weight 
to environmental and economic considerations. 
Demographic Influences 
Those respondents with a silviculture background held significantly different management beliefs 
than other respondents, including other members of the manager group. However, the forest 
scene acceptability ratings of respondent’s with a background in silviculture were largely similar 
to those of other respondents. The demographic variables age, gender, place of residence or level 
of education were not predictors of forest scene preferences or forest and water management 
beliefs.  Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Management Implications  
The study findings have the following forest and water management implications: 
  Treatment  options  that  apply  notching  as  the  thinning  method  are  unlikely  to  be 
acceptable to the public and in particular recreationalists. 
  In  public  dialogues,  there  is  significant  value  in  providing  visual  simulations  to 
demonstrate how a forest would change in the years post-treatment. 
  The interested public will want to understand the efficacy and impacts of forest thinning 
before making judgements regarding its acceptability. 
  The  public  is  unlikely  to  support  catchment  thinning  to  provide  increased  flows  into 
public water supply dams if they believe there are water supply alternatives that provide 
a better cost/benefit ratio.  
  People  who  hold  a  strong  non-interventionist  philosophy  about  environmental 
management are unlikely to ever support catchment thinning.  
  For the relatively narrow range of treatment options tested, people’s beliefs about forest 
and  water management  are  more  likely  to  be  the source of  public  conflict  than  the 
characteristics of the treatments.  
  Public trust in water and forest managers will be a key to community acceptance of 
catchment thinning. 
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1.   Introduction  
1.1  Background 
Historically, the forested catchments along the Darling Scarp have contributed large volumes of 
high quality surface water at a relatively low cost to the Water Corporation’s Integrated Water 
Supply Scheme (IWSS). The Scheme provides public water supply to Perth, Mandurah, Kalgoorlie 
and the northern Wheatbelt of Western Australia. Currently, forested catchments contribute 
about one-quarter of the water used by the IWSS. These same catchments provide a range of 
environmental services (e.g. habitat for native fauna) and many social (e.g. amenity, cultural, 
spiritual,  heritage,  scientific,  educational  and  recreational)  and  economic  (e.g.  tourism, 
recreation, commercial forest products) values.  
 
In the South West, forested drinking water source catchments are popular public venues for 
nature-based recreational activities such as bushwalking, off-road cycling, picnicking, camping 
and sightseeing. Currently the range and intensity of recreational use of drinking water source 
catchments  is  restricted  as  part  of  the  State  Government’s  multiple  barrier  approach  to 
protecting  drinking  water  quality.  Outdoor  recreation  interests  want  a  softening  of  the 
restrictions in order to provide greater recreation opportunities in these catchments. The issue is 
currently the subject of a statutory review
1 of State-wide Policy 13 (Policy and Guidelines for 
Recreation within Public Drinking Water Source Area on Crown Land) (DoE 2003). The value of 
these  natural  areas  as  outdoor  recreation  resources  will  increase  as  the  region’s  population 
grows over time (Hughes, Zulfa & Carlsen 2008). 
 
While the demand for outdoor recreation venues continues to increase, the volume of drinking 
water produced from forested catchments in the South West has declined. Since the mid-1970s, 
inflows to the public water supply dams and reservoirs that contribute to the IWSS have declined 
by 70 percent (Loh et al. 2009). This dramatic decrease is due to a combination of a 10-12 percent 
reduction in rainfall and to regrowth forests that are even-aged, uniform in structure, and dense 
or ‘overstocked’ using increasing amounts of water (Water Corporation 2005). 
 
Further drying of the climate is likely and significant population growth is projected. The Water 
Corporation has adopted a portfolio approach  involving multiple types and sources of water 
supply (e.g. groundwater, surface water, desalination, wastewater reuse) to manage the risks in 
securing the region’s public water supply. As part of this approach, the Water Corporation is 
funding a 12 year, $20 million silviculture trial in the 13,000 ha Wungong catchment. Situated on 
the  western  margin  of  the  Darling  Plateau  approximately  50  km  south-east  of  Perth,  the 
catchment  contributes  surface  water  to  the  IWSS  via  the  Wungong  Dam.  The  Wungong 
Catchment Trial will assess not only the effect of different silviculture treatments on stream flow 
but their impact on water quality, aquatic ecosystems, biodiversity, and forest structure. It is 
                                                 
1 In September 2009, the Water Minister and Sport and Recreation Minister jointly announced that  a  
Legislative Council's Public Administration standing committee would determine the level of recreation 
activities allowed in drinking water source catchments. The committee is to make its recommendations by 
the end of July 2010 to the State Government as part of a statutory review of Policy 13. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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hoped that thinning the Wungong catchment will improve stream flow, biodiversity, the growth 
rates of the remaining trees and return the forest to a more ‘mature state’ that will use less 
water (Water Corporation 2005). Other organisations involved in the multi-disciplinary research 
program include the Department of Environment and Conservation (DEC), the Forest Products 
Commission (FPC), universities and other research institutions. 
 
For  decades,  forest  management  activities  in  Australia  and  overseas  have  been  a  source  of 
community debate and conflict. These experiences have shown that even if a forest management 
practice is environmentally sound and economically feasible, if it is socially unacceptable it will be 
modified until it is acceptable or be eliminated (Bliss 2000). As part of the social science research 
component  of  the  Wungong  Catchment  Trial,  the  Water  Corporation  sponsored  Beckwith 
Environmental Planning and Murdoch University to conduct an independent research project on 
the potential impact of various silvicultural treatments (i.e. forest thinning) on outdoor recreation 
values. The results of this research project, along with other Trial research projects, will help 
inform decision making regarding if and how forest thinning should be adopted in this and other 
drinking water source catchments. 
1.2   Research Questions  
This research questions investigated in this study are: 
  Are some silvicultural treatments more acceptable than others? 
  Do  recreationists  assess  the  acceptability  of  silvicultural  treatments  in  a  manner 
different to that used by resource managers? 
  Do recreationists rely on their perceptions of scenic beauty to assess forest health and 
outdoor recreation suitability? 
  What  factors  influence  individual  judgments  of  the  acceptability  of  silvicultural 
treatment options? 
  Does the type of outdoor recreation activity matter in judging the acceptability of a 
silvicultural treatment? 
  Do  the  resource  management  beliefs  of  individuals  influence  their  perceptions  of 
silvicultural treatments? 
  Are  demographic  characteristics  (e.g.  age,  gender,  location  of  residence)  and 
environmental  values  predictors  of  resource  management  beliefs  and  silvicultural 
treatment preferences? 
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2.  Methods 
2.1  Target Populations of Interest 
The following three sub-populations were identified for the research study:  
  Bushwalkers 
  Off-road cyclists (i.e. mountain bikers) 
  Professional forest or water resource managers. 
 
The Bibbulmun Track and the Munda Biddi Trail pass through a number of drinking water source 
catchments in the south west. The researchers contacted the organisations that represent users 
of these trails requesting their participation in the study. The Bibbulmun Track is the State’s 
premier  long  distance  walk  trail  stretching  nearly  1000  km  from  Kalamunda  to  Albany.  The 
Bibbulmun  Track  Foundation  is  an  incorporated  not-for-profit  community  based  organisation 
established  to  provide  support  for  the  management,  maintenance  and  marketing  of  the 
Bibbulmun  Track  (http://www.bibbulmuntrack.org.au).  Bushwalkers  were  recruited  from  the 
mailing list of the Foundation. 
 
The Munda Biddi Trail Foundation is a not-for-profit organisation that represents the community 
that uses the Munda Biddi Trail (http://www.mundabiddi.org.au/). The Munda Biddi Trail (which 
means path through the forest) is a nature-based off-road cycling trail that currently stretches 
498 km from Mundaring to Nannup. The Trail will eventually extend almost 1000km to Albany. 
The Munda Biddi Trail is essentially a touring trail that enables cyclists to experience nature and 
to  explore  the  South  West.  It  uses  a  network  of  bush  tracks,  firebreaks,  disused  railway 
formations and constructed trails. Foundation participants formed the study’s ‘cyclist’ group. 
 
The third group of study participants consisted of water and forest resource managers. At our 
request,  the  DEC,  FPC,  the  Institute  of  Foresters  of  Australia  (WA  Branch)  and  the  Water 
Corporation assisted in identifying and helping access suitably qualified personnel to form the 
‘manager’ group.  
2.2  Human Research Ethics 
Prior to any data collection from study participants, the researchers obtained human subjects 
research approval of the study methodology from Murdoch University’s Human Research Ethics 
Committee. On 23 October 2008, the researchers received conditional ethics approval (Permit 
No.  2008/241)  for  the  first  phase  of  data  collection  (i.e.  the  preliminary  field  studies).  An 
application amendment was granted on 3 March 2009 for a web-based survey and post-survey 
interviews. The amendment included approval of the provision of an honorarium to the Munda 
Biddi Trail and Bibbulmun Track Foundations to thank them for their assistance.  Impact of Thinning on Forest Perceptions – Technical Report  2010  
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2.3  Silviculture Treatment Options 
2.3.1  Wungong Trial 
The  Water  Corporation  has  three  demonstration  areas  in  the  Wungong  Catchment.  Located 
alongside Jarrahdale road, two demonstration areas are in native jarrah regrowth and the other 
in a post-1988 rehabilitated bauxite mine pit. Each demonstration area contains a number of test 
plots representing different silvicultural treatment options. Collectively, the plots cover a wide 
range of age classes, stem numbers, basal areas and leaf cover (Batini & Bradshaw 2007). 
 
Trees in these demonstration areas have been removed by notching with an approved herbicide 
or felling and immediate stump poisoning (i.e. cut stump technique). Regrowth and coppice
2 
development in thinned stands can negate the positive impact of thinning on water yield within 
about 10 years. To maintain the value of thinning for water production, regrowth and coppice 
development are controlled through herbicides or by mechanical means until a stand is dense 
enough to repeat the thinning process (i.e. about 20 years) (DEC 2007). Routine prescrib ed 
burning is used to control understorey density and leaf litter. The silvicultural treatments applied 
in  the  Wungong  Trial  are  consistent  with  the  DEC’s  2007  Interim  Guideline  for  Silvicultural 
Practice in the Jarrah Forest of the Wungong Catchment (Wungong Silvicultural Guidelines). This 
included the retention of five primary habitat trees per hectare. 
2.3.2  Selection of treatment options  
The following considerations were applied to select the treatment options for this study: 
  The silvicultural options must be feasible 
  The options should be visually distinguishable from one another  
  The number of options and test variables should be relatively small.  
 
The research team chose the treatment options in consultation with the Water Corporation’s 
Wungong Trial project team. As shown in Table 1, five silvicultural treatment options, including a 
control condition (i.e. the no treatment option), were chosen. The test variables were: the basal 
area (m
2/ha), the thinning method (i.e. notching or cut stump), and the use of regrowth control 
(i.e. controlled or uncontrolled). 
 
Table 1 Selected silvicultural treatment options 
Treatment Option  Basal Area  Thinning Method  Regrowth 
A.    35-40 m
2/ha  None (control)  None (control) 
B.    15 m
2/ha  Cut Stump  Controlled 
C.    15 m
2/ha  Notching  Controlled 
D.    8 m
2/ha  Cut Stump  Uncontrolled 
E.    8 m
2/ha  Cut Stump  Controlled 
 
                                                 
2 Regrowth from a cut tree stump or the base of a damaged stem is known as “coppice”. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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All treatment options other than the no treatment option or control condition (i.e. Option A) 
assume that a second thinning would occur after 20 years and routine prescribed burning would 
be used to control understorey density and leaf litter.  
 
Previous  studies  have  demonstrated  that  downed  wood  from  logging  activity  is  the  most 
influential  visual  characteristic  in  the  scenic  and  acceptability  judgements  of  silviculture 
treatments (Daniel et al. 1977, Ribe 1991, Brown & Daniel 1986). For this reason, the effect of 
downed wood has been controlled in this study by assuming the removal of logs and debris 
immediately following thinning.  
2.4  Survey Design 
The primary research tool used in the study was an online questionnaire. Development of the 
survey instrument included a review of published research, preliminary field investigations with 
representatives of each of the target populations and the preparation of photo simulations of the 
treatment options.  
2.4.1  Preliminary field investigations 
The research team conducted in-field interviews with representatives of the Bibbulmun Track 
Foundation,  Munda  Biddi  Trail  Foundation,  the  DEC  and  FPC  (Table  2).  For  each  target 
population, three to six representatives met in the field with two members of the research team.  
 
Table 2 Preliminary field investigations 
Population  Individuals  Location  Date 
Bushwalkers (Bibbulmun Track Foundation)  5  Bibbulmun Track near Asher Road, 
Kalamunda 
25/10/2008 
Off-road cyclists (Munda Biddi Trail 
Foundation) 
3  Munda Biddi Trail, The Dell, Mundaring  2/11/2008 
Forest managers (DEC and FPC)  6  3 State forest sites, Dwellingup  4/12/2008 
 
The objective of the in-field discussions was to gain insights for the development of the survey 
instrument. A semi-structured interview technique was used based on the following questions: 
1.  As we pass through this forested area, what are the features or elements that catch your 
eye? 
2.  What makes a good location for a (a) bushwalking or (b) cycling trail in a forest? What 
characteristics do you look for? 
3.  Are you familiar with any areas where trails pass through areas of forest that are being or 
have recently been harvested? What, if any, impact (positive or negative) does this have 
on recreational users? 
4.  Just by looking at the forest, how would you determine whether or not it is a healthy 
ecosystem? 
5.  Are  there  any  common  misperceptions  people  have  about  the  compatibility  or  non-
compatibility of forest management and recreational use? 
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Each field trip was digitally recorded by the researchers and the recordings subsequently typed as 
notes for analysis.  
2.4.2  Photo simulations 
Photographs and more recently photo-realistic computer generated images are frequently used 
tools in landscape preference research (Daniel 2001; Daniel & Meitner 2001, Ford et al. 2005; 
Ford et al. 2009; Karjalainen & Komulainen 1999; Karjalainen & Tyrväinen 2002; Ribe 2005ab; 
Tahvanainen  et  al.  2001).  People  are  better  at  interpreting  information  in  images  than  at 
interpreting narrative or numerical information, in part because images better represent the 
complexity of experience than these other mechanisms (Karjalainen & Tyrväinen 2002; Manning 
& Freimund 2004; Tahvanainen et al. 2001). 
 
While photographs and computer generated images lack the richness of on-site interactions with 
a forest (Williams et al. 2007, Karjalainen & Tyrväinen 2002), studies have demonstrated that 
responses to photos of forest management options are similar to responses based on direct in-
field experience (Daniel 2001, Shuttleworth 1980, Stamps 1990,). Other studies have determined 
that  judgments  of  computer  generated  photo  simulations  are  consistent  with  judgments  of 
photographs of the same view (Daniel & Meitner 2001). 
 
For this research project, computer generated photo simulations were chosen in preference to 
taking study participants out to the Wungong demonstration sites. Photo simulations offer the 
following advantages:  
  Although time consuming to produce, once developed the images are logistically easier to 
work with than having to organise field visits. 
  The  computer  generated  simulations  can  illustrate  how  a  forest  will  respond  to  a 
treatment over time (Daniel & Meitner 2001; Karjalainen & Tyrväinen 2002; Manning & 
Freimund 2004). 
  The  test  variables  can  be  isolated  and  other  scene  attributes  controlled  (e.g.  lighting, 
clouds, wind) (Karjalainen & Tyrväinen 2002).  
 
Previous research has reported that people’s perceptions of forest thinning can change over time 
as the forest responds to the intervention and/or the person receives new information (Williams 
et al. 2001). To examine this, photo simulations of the five silvicultural treatment options were 
prepared for an online survey. Each photo simulation consisted of a sequence of five images 
representing the first year after treatment, and then 5 years, 25 years, 50 years and 70 years 
after treatment. For the purposes of the survey, each photo simulation of a treatment option was 
labelled as a forest ‘scene’.  
 
A  high  level  of  photo-realism  is  required  in  forest  landscape  preference  research  (Daniel  & 
Meitner 2001; Karjalainen & Tyrväinen 2002; Williams et al. 2007). In most past studies, the 
visual differences between the forest management options under investigation were great (e.g. 
clear  cuts  versus  selective  cuts)  (e.g.  Ford  et  al.  2009).  However,  in  this  study,  the  visual 
differences between treatment options  are comparative small. Thus,  there was an increased 
imperative for a high level of photo-realism. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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The subjectivity that is part of preparing realistic photographs of management introduces the 
potential for inaccuracy and perspective distortion (Williams et al. 2007). These problems can be 
ameliorated by expert consultation in the photo editing process (Karjalainen & Tyrväinen 2002; 
Tahvanainen  et  al.  2001).  In  this  study,  the  images  generated  by  the  research  team  were 
reviewed  by  several  forest  management  experts  recommended  by  the  Water  Corporation’s 
Wungong Trial project team to ensure they were realistic. 
 
In this study, the photo simulations are representative of the upland forest areas of the Wungong 
catchment. Reference photos for the photo simulations were taken in ‘Demonstration Area 1’ at 
the Water Corporation demonstration plots. This is native regrowth forest last logged in the 
1940-1950 period. The forest is a high-quality dieback free Jarrah forest of a co-dominant height 
of 22-24 metres that receives an average of 1100 mm of rainfall per year. The predominant tree 
species are Eucalyptus marginata (Jarrah), with some Corymbia calophylla (Marri), Allocasuarina 
fraseriana (Western Sheoak) and Banksia grandis (Banksia). 
 
A vegetation library of over 130 2D images was developed (Figure 1). This consisted of simulated 
images of the different types of over-, middle- and under-storey vegetation in the Wungong 
catchment at various stages of growth and/or management. 3D models of the five treatment 
options were then developed using the modelling software Google Sketchup. The 3D models 
were converted into 2D images of the treatment options and stored as JPEG files for inclusion in 
the  online  questionnaire.  Image  resolution,  colour  fidelity,  contrast  and  colour  depth  are 
important factors affecting respondent judgments (Daniel & Meitner 2001). The JPEG images 
were edited in Photoshop, focusing primarily on contrast and colour adjustments to make the 
forest appear more realistic. The methodology employed to generate the photo simulations is 
described more fully in Appendix A. 
2.4.3  Questionnaire development  
The online questionnaire was designed to gather data on: 
A.  Respondent beliefs about forest and water resource management.  
B.  Respondent perceptions of the photo simulations of the treatment.  
C.  The environmental-economic values orientation of respondents. 
D.  Respondent demographic characteristics and group membership. 
 
On the opening page of the online questionnaire, potential participants were informed that the 
survey  was  part  of  a  university  research  project  and  the  results  will  be  used  to  improve 
sustainable forest management (Figure 2). The Wungong Trial was not mentioned specifically 
because it has received some media coverage, and many of the potential survey participants 
would be expected to have some level of awareness of the Trial. In addition, some members of 
the public hold strong views (positive and negative) about the Water Corporation and forest 
managers such as the DEC and FPC. For these reasons, survey respondents were not informed 
that the survey was part of the Wungong Trial or that the research was funded by the Water 
Corporation.  
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Figure 1: Example from the tree library Impact of Thinning on Forest Perceptions – Technical Report  2010  
 
  9 
 
Figure 2: Introductory message to the online survey 
 
The  provision  of  information  about  the  reasons  for  (Jensen  2000)  or  the  consequences  and 
effectiveness  of  a  forest  management  action  can  also  influence  judgements  of  acceptability 
(Williams  et  al.  2001;  Ford  et  al.  2005).  For  this  reason,  the  survey  respondents  were  not 
informed that the photo simulations represented silvicultural treatments.  
 
The web design team at Murdoch University formatted the questionnaire, including the photo 
simulations,  for  optimal  viewing  on  the  web  and  developed  a  simple  survey  interface.  Key 
considerations in developing the interface were: 
  Displaying the photo simulations for optimal viewing and minimal download time. 
  Providing the ability for respondents to go back to previous questions and images for 
reference or to modify responses. 
  Maximising the compatibility with browsers and pop-up blockers. 
  Separating response data from the contact information for those participants wanting to 
enter the gift voucher drawing used to enhance the response rate.  
  Making the survey anonymous, but with the ability to link answers to those who agreed to 
a post-survey interview. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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2.4.4  Pre-testing   
The online questionnaire was pre-tested with four Murdoch University students on 28-29 May 
2009.  On  average,  pre-test  participants  required  11  minutes  to  complete  the  questionnaire. 
Immediately after completing the questionnaire, each student was debriefed by a member of the 
research team. The debriefings focused on whether the directions in the questionnaire were 
clear, ease in accessing the photo simulations, and their interpretation of and responses to the 
questions. The average duration of a debriefing was 80 minutes. Participants in the pre-test 
received  a  $40  honorarium  for  their  efforts.  Several  changes  were  made  to  the  layout  and 
wording of the online questionnaire based on the pre-tests. Appendix B contains the final version 
of the questionnaire. 
2.4.5  Participation incentive 
Studies have demonstrated that the inclusion of a modest incentive can increase the response to 
a survey (Edwards et al. 2002). In this study, respondents were offered the opportunity to enter a 
random drawing for a $100 gift voucher
3 from the Australian Geographic Shop. To be included in 
the drawing, the respondent was required to complete the questionnaire and provide a contact 
name and telephone or email address. This inf ormation was kept separate from the actual 
questionnaire responses.  
2.5  Survey Administration and Response Rate 
2.5.1  E-mail invitations 
The research team provided the participating organisations with draft text to include in an email 
message  encouraging  their  members  to  participate  in  the  online  survey.  Some organisations 
distributed the invitation to their full membership lists (e.g. Bibbulmun Track and Munda Biddi 
Trail foundations), while others developed lists of suitable members (Table 3).   
 
Table 3 Distribution of invitations by organisation 
Agency/Organisation  No. of individuals invited to participate 
Institute of Foresters of Australia – WA  146 
DEC (Sustainable Forest Management)  79 
Forest Products Commission (FPC)   280 
Water Corporation  100 
Bibbulmun Track Foundation  2,000 
Munda Biddi Track  Foundation  200 
Total   2,805 
 
The survey period commenced with the distribution of the initial invitation emails in late July 
2009.  The  survey  remained  open  from  20  July  2009  –  11  September  2009.  Consistent  with 
accepted survey protocols (Dillman 2000), each partnering organisation distributed at least two 
reminder notices to potential participants to encourage a good response rate. The invitation to 
participate  provided  a  hypertext  link  to  the  survey  on  Murdoch  University’s  website.  It  also 
included a request that the hypertext link for the online survey not be shared with other parties 
                                                 
3 The winner of the gift voucher requested that her/his name not be recorded in this report. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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in order to ensure the integrity of the research design. Despite this, it became evident from 
outside enquiries to the research team that some people had distributed the link to what they 
believed were interested parties.  
2.5.2  Data cleaning 
In total, 399 individuals answered at least some of the survey questions. Prior to the statistical 
analysis, the data were cleaned. The data records for the 109 individuals who did not complete all 
sections of the questionnaire were dropped from further consideration. The data records of 
those who did not self-identify as belonging to any of the sub-populations (i.e. bushwalkers, 
cyclists, managers) of interest were also eliminated from further consideration. This eliminated a 
further 71 records from the database. An exception was made for individuals who did not self-
identify as a forest manager but had at some point worked for the DEC (or CALM) and held 
professional qualifications consistent with a forest manager. These individuals were re-coded to 
the ‘manager’ category. Respondents who self-identified as belonging to more than one of the 
sub-populations (e.g. manager and bushwalker) were also dropped from the statistical analysis. 
This reduced the number of respondents to 203 individuals.  
2.6  Post-Survey Interviews 
Interviewing respondents after they have completed a questionnaire can provide insights to why 
they responded to questions in the way they did. In combination with the results of statistical 
analysis  of  survey  data,  this  rich  qualitative  data  can  provide  a  better  understanding  of 
respondent perceptions than empirical data on its own. At the end of the online questionnaire, 
participants were asked if they would be willing to participate in a debriefing interview (Figure 3). 
The study design included 30 post-survey interviews with respondents, ten from each of the 
target populations: bushwalkers, cyclists and managers.  
 
The post-survey interviews were conducted in the period 31 August to 5 October 2009. The 
interviews focussed on a selected set of the questions from the online survey. These were the 
rating of the photo simulations (Q6-20 and Q22-36) and responses to the belief statements (Q37-
79, 44, 47-50). During the face-to-face interviews, the respondent was again shown the photo 
simulations on a laptop. They were reminded of the responses they had given in the online 
survey. Hand written notes taken by the researcher during the interview were subsequently type 
written for analysis. 
 
In total, 98 individuals volunteered for a debriefing interview. After the dataset was cleaned the 
remaining 67 individuals were assigned to their target groups and then randomly selected to be 
contacted for a face-to-face interview with a member of the research team. In some instances 
the respondent was still willing to be interviewed but they were either located far from Perth 
(e.g. Albany) or a suitable time could not be scheduled. Once ten interviews had been obtained 
from each group, the remaining individuals were contacted by email or phone to thank them for 
their offer and inform them that the quota of respondents had been reached. 
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Figure 3: Request to participate in a debriefing interview 
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3.  Preliminary Field Investigations 
In-field group interviews with representatives of the Bibbulmun Track Foundation (bushwalkers), 
Munda Biddi Trail Foundation (off-road cyclists), the DEC and FPC (forest managers) were used to 
gain insights for the development of the survey instrument. The interviews were used to identify 
salient visual elements of the forest, perceived indicators of forest health and scenic beauty, and 
forest conditions that enhance or diminish the bushwalking or cycling experience. The following 
documents the dominant themes from the interviews.  
3.1  Forest Health 
In assessing the health of a forest stand, the forest managers considered forest structure, species 
composition, indications of disease (especially dieback) and signs of regrowth. Forest managers 
looked  for  signs  of  regrowth  following  harvesting  as  an  indicator  of  a  healthy  forest.  Cues 
included the presence of seedlings, tree size, crown form, vigour, crown density and the number 
of leaves. They suspected that they give more consideration to the health of tree crowns as an 
indicator than would members of the public. 
 
The managers commented that they look at all layers of a forest stand in assessing its health and 
consider not only the crop trees but whether there are young trees and understorey vegetation. 
They also consider whether there is an appropriate ratio of habitat trees to crop trees to provide 
habitat for native fauna. In considering whether or not dieback disease is present, they observe 
crown health and the condition of indicator species such as banksia and jarrah. 
 
They  also  noted  that  not  all  forests  are  managed  for  the  same  silvicultural  objectives.  The 
management  objectives  are  specific  to  the  location  and  the  forest’s  management  history. 
Whether  a  particular  managed  forest  is  “healthy”  depends  upon  the  silvicultural  objectives 
chosen for that forest stand. They noted that it can be difficult even for a trained professional to 
assess the health of a forest stand from only looking at a picture.  
 
The forest managers speculated that the public looks at forest health in a different manner. They 
commented that a forest might look healthy to a lay person if it looks lush and green. However, a 
forester might consider the same scene an unhealthy forest if the forest structure has been 
radically changed with no or few remaining jarrah, grass trees or banksias. 
 
The bushwalkers identified mostly negative cues to forest health. These were the presence of 
sparse undergrowth, signs of human disturbance such as logging roads, indications of dieback 
such as dead tree crowns and dead banskia, too many small trees, a thin forest and brown 
foliage. Positive cues to forest health were green foliage and the presence of a variety of habitat 
trees and “feed trees” (i.e. trees that provide food for native wildlife).  
 
The off-road cyclists viewed forest stands that contain a variety of species with a complex forest 
structure  (i.e.  over-storey,  mid-storey,  and  under-storey)  as  healthy.  A  forest  ecosystem  is 
healthy if there are trees of different ages and a variety of ground species are present. Even if it is 
quite open, as in a Wandoo (Eucalyptus wandoo) forest, a healthy forest will have some ground Impact of Thinning on Forest Perceptions – Technical Report  2010  
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cover and vegetation of different ages and species composition. Indicators of a less healthy forest 
were the presence of many small trees, stands that are very dense or thin, a sparse under-storey, 
symptoms of dieback disease (e.g. dead banksia) and the presence of parrot bush
4. 
3.2  Short versus Long Term Vision 
The forest managers observed that they take the “longer view” of a forest and its maturation. 
They indicated that they were more likely to perceive a thinned forest positively than a lay person 
because they know the space left by the bigger trees will make the trees that are left grow better. 
Forest managers use the past history of the forest to help them construct their vision of the 
future. They can also consider what the forest would look like with different types of forest 
management. Unlike most lay persons, a forester’s training would allow them to differentiate 
among  various  forest  treatments  and  understand  their  management  objectives.  The  forest 
managers described the public, including recreationists, as “seeing the here and now” when 
considering  forest management  and  its  acceptability.  In  comparison, “foresters  look  into  the 
future and into the past, not just the present”. 
 
The forest managers noted that the history of forest management in Australia is as long as the 
history of human settlement. “If we landed in Australia today and it had never been treated, it 
would look very different than what it does today”. While the bushwalkers and cyclists did not 
talk about visualising the future of a forest, they did talk about the dynamic nature of forests and 
their resilience to disturbance. The bushwalkers indicated that a healthy forest could regenerate 
quite quickly. 
3.3  Standing and Fallen Debris  
The forest managers viewed forest debris as a natural product of past activity (e.g. harvesting) 
and of the natural attrition of old veteran trees that fall over. It’s “as natural as a standing tree”. 
 
The bushwalkers indicated that the presence of some debris is good because it is “part of the 
cycle of the forest”. They placed greater value on natural debris (e.g. wind throw) than logging 
debris. What the debris indicates in terms of forest health depends on the cause of death (e.g. 
natural, disease, harvesting). They observed that dead trees could offer a point of interest during 
a  bushwalk.  They  speculated  that  experienced  bushwalkers  might  be  more  accepting  of  the 
presence of debris than less experienced walkers. The bushwalkers described old cut stumps as 
“interesting” features that represent a piece of forest history. They contrasted that image with a 
fresh  stump  surrounded  by  barren  ground  which  would  carry  a  negative  connotation  as  an 
indication of recent human disturbance of the landscape.   
 
The cyclists indicated that big, standing dead trees can be points of interest for them and old logs 
lying on the forest floor “look natural and provide habitat”. They did not mind stumps or other 
detritus/debris, but preferred “old, interesting stumps”. 
                                                 
4 Parrot Bush (Banksia sessilis) is endemic to WA and widespread over much of the south west of WA. The 
bush is 1-3 m high, prickly, and can form dense thickets making it difficult to move through the forest. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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3.4  Prescribed Burns 
The forest managers commented that the timing of burning or harvesting is important. If a seed 
cycle is interrupted or skipped by a burn, the structure of the forest (e.g. species dominance) can 
change. One manager commented that “the ideal situation is to do a harvest, come in and do a 
follow-up treatment, come in and do the burn, and do that in a certain cycle. You have to wait six 
months after any notching to do your burn”. 
 
The bushwalkers were accepting of controlled burns, so long as they were “properly” conducted. 
They commented that the impact is short term, and the vibrancy of regrowth and the contrast of 
black and green can be beautiful. Fire is so common in WA that it is part of the landscape. 
Knowing the devastation bush fires can cause when controlled burns aren’t done to reduce fuel 
loads helps them accept the visual impact of controlled burns because it is “for the greater good”. 
 
Similar to the bushwalkers, the cyclists were accepting of prescribed forest burns, noting their 
role in controlling the understorey and reducing the potential for property damage and loss of life 
due to uncontrolled bushfires. Burning could also improve the appearance of logged areas by 
removing dead wood from the forest floor. 
3.5  Forest Recreation Perspectives 
The forest managers observed that heavily thinned sites look bad when first harvested as there 
are tree limbs and debris are all over the ground. Burning of debris can help the appearance 
following harvesting. Over time, as the tree crowns fill out and the forest “greens up” it looks 
better. The managers estimated that it takes about four years after a harvest for a forest stand to 
return to an acceptable state for recreation. In a less productive forest, it could take 6-7 years. 
However, given enough time, they indicated that most recreationists would not even notice that 
harvesting had occurred. 
 
The managers indicated that the public generally does not know when a forest has been treated. 
“They think that when a forest is harvested, it’s gone and often mistake regrowth forest for virgin 
bush”. Both the Bibbulmun Track and Munda Biddi foundation representatives noted that most 
of the trails they access are in regrowth forests. Cyclists noted that it can be hard to tell the 
difference  between  the  regrowth  and  old  growth  forest.  While  they  have  a  preference  for 
“natural” bush, regrowth forest can still be considered natural. “Your head says it is regrowth, but 
your heart says that it’s still natural bush”. 
 
The bushwalkers indicated that forest management activities and bushwalking can satisfactorily 
coexist. They noted that most areas where there are bushwalking trails are managed and are 
actually regrowth forests. They believed that when a forest is well managed it can regenerate 
quite  quickly.  However,  just  knowing  that  forests  management  is  ongoing  in  an  area  can 
negatively impact on recreation experience, even if the activity is not visible. They gave the 
example of buffer strips used to separate bushwalking trails from forest management activities. 
Although the activities may not be visible to the recreationist, the experience can be diminished 
because  “it  affects  your  feeling  of  isolation  and  being  out  in  the  wilderness”.  For  these Impact of Thinning on Forest Perceptions – Technical Report  2010  
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experienced bushwalkers, a “healthy bush” positively impacts on their recreational experience. 
They noted that the things a bushwalker would notice would in part depend on their purpose for 
being  on  the  trail.  A  person  on  a  training  run  would  tend  to  notice  different  features  than 
someone looking for orchids. Similarly, a lone bushwalker might move at a different pace and 
made different observations than a group of bushwalkers. 
 
There  is  a  preference  among  bushwalkers  for  a  “wilderness,  untouched  experience”  and  “a 
feeling  of  isolation”.  Experienced  bushwalkers  tend  to  prefer  trails  with  variable  terrain  and 
minimal erosion. Trails that offer contrast and pass through different types of landscapes and 
vegetation can be appealing. This might include trails that pass through areas of natural bush and 
sections of pine plantation or trails that pass through both “open” to “closed” forests. Aesthetic 
preference was described as a matter of personal preference with no one image of scenic beauty 
common to all bushwalkers.   
 
The bushwalkers speculated that they would become more immersed in the forest experience 
because, in comparison to cyclists, they travel more  slowly and require less attention to the 
physical  demands  of  their  recreation  activity.  The  bushwalkers  believed  that  some  off-road 
cyclists are not very different from bushwalkers in their desire to experience nature and a forest 
setting. They contrasted this type of off-road cyclist with the thrill seeking mountain bikers who 
they believed would have less interest in the forest. 
 
The off-road cyclists indicated that a denser forest is more “inviting”. If the vegetation is very 
close to the rider, it gives the person a feeling of looking into a pristine forest. They talked about 
the stress relieving value of being in the forest. “You come from working in the office all week, 
and it feels like it envelopes you and you leave everything behind. It makes you want to go 
further and makes you feel like you are in it”. Focal points on a trail are important and  can 
include  fallen  trees,  old  stumps,  rock  outcrops,  big  trees  and  dead  trees.  Similar  to  the 
bushwalkers, they noted the importance of variety and contrast to their recreation experience. 
Trails that pass through a variety of landscapes, topography and ecosystems were valued. In 
terms of trail attributes, they liked those that created perceptions of speed and enclosure (e.g. 
narrow trail, dense forest, thick canopy). A lot of trees close to a narrow track heighten the 
perception of speed. They also prefer having a forest canopy that shades the trail. 
 
The physical demands of mountain biking, in terms of avoiding obstacles and exertion in climbing 
hills, means that while they take notice of ground species, especially flowers, they usually don’t 
stop when going uphill. Water, logs to sit on and lush understorey were features that might make 
them  stop  and  take  a  break.  They  prefer  not  to  see  indicators  of  human  influence  when 
recreating in a forest setting. Signs of logging activities, transmission corridors and farms can 
make it difficult to feel like you are in a “natural” setting. “Even if you aren’t actually away from 
everything, you want to feel like you are”.  
3.6  Acceptance of Forest Management  
The forest managers noted that for a forest to be a good candidate for thinning it should be: 
productive, in a high rainfall area, of high quality (e.g. soil and landscape), and include different Impact of Thinning on Forest Perceptions – Technical Report  2010  
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stages of regeneration (i.e. multiple ages and layers). The appropriate thinning density varies 
according  to characteristics  of  the  particular  forest (e.g.  its  productivity,  rainfall).  Forest  and 
water management can be “very compatible” activities, especially if the catchment is in a high 
rainfall area and the forest stands “can take a heavy thinning and still come back”.  
 
The  bushwalkers  were  dubious  regarding  the 
merits of using thinning to increase runoff, when 
water is a diminishing resource. The potential for 
unintended  consequences  was  highlighted.  They 
expressed  concern  that  the  DEC  and  Water 
Corporation might come back in the future and say 
“oops, that wasn’t a good idea” and “now we’ve 
got more mess to sort out”.  
 
The bushwalkers stated that they were not opposed to all forest management activities. Such 
activities  can  be  acceptable  if  they  provide  a  direct  benefit  and  appropriate  information  is 
provided regarding the reasons and need for the management activity. Prescribed burns were 
given as an example of an acceptable forest management activity as it provided a direct benefit 
by reducing the hazard bushfires pose to human life and property. The removal of weeds was 
another example. In that instance, human activity had introduced the weeds and thus it was 
acceptable to remove them. They were less supportive of forest thinning to increase stream flows 
into public water supply dams. They pointed to the existence of alternative sources of water 
supply  and  noted  that  the  “standard  of  proof  is  higher  for  impacts  that  have  reasonable 
alternatives”. 
 
The  cyclists  appeared  somewhat  less  concerned  than  the  bushwalkers  about  whether  forest 
disturbances  were  human-made  or  natural.  However  they  applied  a  similar  rationale  in 
determining  the  acceptability  of  a  human  intervention.  If  the  forest  management  activity 
provided a direct benefit (e.g. fire or personal safety) it would be considered more acceptable 
than if a benefit was not explained or did not exist. However, they were more supportive of 
forest  thinning  for  public  water  supply  purposes,  noting  a  need  for  greater  water  supply. 
Whether the thinning of a particular catchment would be acceptable would depend on the level 
of thinning and whether it was noticeable visually. 
 
The cyclists indicated that because of the interface between people and the bush, you can’t just 
leave it unmanaged. “There’s no point in talking about an idealised world because that’s not the 
world we’re working in”. The cyclists commented on the fact that, unlike the Bibbulmun Track, 
the  Munda  Biddi  Trail  does  not  include  a  buffer  zone  that  separates  it  from  active  forest 
management. They expressed a desire for such a buffer and noted that there are areas with 
active forest management next to the Munda Biddi Trail. In such circumstances, track diversions 
are used for safety reasons more than aesthetics.  
 
Logged areas were described by cyclists as looking “like a lunar landscape”. They accept the 
ugliness when it occurs in a tree plantation because they would rather have logging in plantations 
than the native forest. The logging activities can also do damage to the bike trails. Similar to the 
“Thinning to get more water, when it’s a 
resource that’s already in decline because 
of global warming, is like trying to get 
someone healthy without knowing what’s 
wrong with them”.      
A bushwalker 
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bushwalkers, the cyclists indicated that forest management activities can be detrimental to their 
recreation  experience,  even  if  the  cyclists  cannot  see  the  disturbance.  The  cyclists  were 
sympathetic to the challenges faced by forest managers in WA and commented that the DEC 
does the best it can with the resources it has. 
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4.  Profile of Survey Respondents 
4.1  Group Membership 
Survey respondents were asked to indicate if they were Bibbulmun Track Foundation members, 
Munda Biddi Trail Foundation members or forest/water managers.  As shown in Table 4, the 
manager’s group was the largest with 103 respondents, followed by respondents affiliated with 
the  Bibbulmun  Track  Foundation  (61  respondents)  and  affiliates  of  the  Munda  Biddi  Trail 
Foundation (39 respondents). 
Table 4 Respondents by group membership 
Self-identified group membership  Frequency  Percent 
Forest or water managers  103  50.8 
Bibbulmun Track Foundation member (i.e. bushwalkers)  61  30.0 
Munda Biddi Trail Foundation member (i.e. off-road cyclists)   39  19.2 
All  203  100.0 
4.2  Demographic Characteristics 
4.2.1  Gender 
Two thirds of survey respondents were male (68.6%), with both the cyclists and manager groups 
dominated by male respondents (Table 5). Based on discussions with the organisations involved, 
the  gender  disparity  appears  to  be  representative  of  the  populations  from  which  these 
respondents were drawn. 
Table 5 Gender of respondents 
Group 
Male  Female 
Freq  %  Freq  % 
Walkers   31  53.4  27  46.6 
Cyclists   31  81.6  7  18.4 
Managers   77  75.5  25  24.5 
All  139  70.2  59  29.8 
   Missing cases = 5 
4.2.2  Age 
The mean respondent age was 45.8 years with a median of 48 years (Table 6). Respondents 
ranged  in  age  from  21  years  to  74  years.  A  one-way  ANOVA  test  revealed  no  significant 
differences in mean age between groups (F = 2.174, p = .117).     
Table 6 Respondent age by group 
Group 
Average  Median  Range 
Years  Years  Min. Years  Max. Years 
Walkers (n = 58)  48.4  52.5  21  71 
Cyclists (n = 38)  45.7  47.5  25  70 
Managers (n = 100)  44.3  45.5  22  74 
All  45.8  48.0  21  74 Impact of Thinning on Forest Perceptions – Technical Report  2010  
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4.2.3  Highest level of education 
Almost three-quarters of respondents (71.2%) held at least a bachelor’s degree and about a 
quarter (23.2%) had a postgraduate degree (Table 7). The cyclists had the highest percentage of 
members with postgraduate degrees (34.2%) while almost three-quarters of managers (74.2%) 
had at least a bachelor’s degree (Table 7). This means that the sample population is significantly 
more higher educated than the WA population as a whole.  
 
Table 7 Highest education completed by group 
Education 
Walkers  Cyclists  Managers 
Freq  %  Freq  %  Freq  % 
Primary/some secondary  1  1.7  0  0.0  0  0.0 
Secondary    2  3.4  4  10.5  1  1.0 
Certificate Level    8  13.6  3  7.9  13  12.9 
Diploma or Advanced Diploma   6  10.2  5  13.2  11  10.9 
Bachelor Degree  16  27.1  9  23.7  48  47.5 
Grad Diploma or Certificate   12  20.3  3  7.9  7  6.9 
Postgraduate Degree   13  22.0  13  34.2  20  19.8 
Other   1  1.7  1  2.6  1  1.0 
Total  59  100.0  38  100.0  101  100.0 
Missing cases  2    1    2   
4.2.4  Self-identified expertise 
Respondents  were  asked  to  identify  if  they  were  an  expert  in  any  of  the  environmental 
management disciplines listed in Table 8. Expertise could be based on formal education and/or 
career experience. As expected, many of the members of the manager group indicated expertise 
in natural resource management (54.4%), silviculture (47.6%), environmental science (32%) or 
forest ecology (33.0%). Far fewer identified themselves as having water resource management 
expertise. Among the bushwalkers, 11.5 percent indicated expertise in environmental science. 
Otherwise,  the  majority  of  recreationists  (i.e.  bushwalkers  or  cyclists)  did  not  indicate  any 
expertise in the listed environmental disciplines.  
 
Table 8 Disciplinary expertise by group membership 
Area of expertise* 
Walkers (n=61)  Cyclists (n=39)  Managers (n=103) 
Freq  %  Freq  %  Freq  % 
Natural resource management  2  3.3  1  2.6  56  54.4 
Silviculture  0  0.0  0  0.0  49  47.6 
Environmental science  7  11.5  1  2.6  33  32.0 
Forest ecology  1  1.6  2  5.1  34  33.0 
Forest hydrology  0  0.0  1  2.6  16  15.5 
Water engineering  1  1.6  1  2.6  15  14.6 
Water ecology  1  1.6  1  2.6  4  3.9 
Outdoor education  4  6.6  4  10.3  11  10.7 
None of the above  49  80.3  33  84.6  7  6.8 
*Respondents could provide multiple responses Impact of Thinning on Forest Perceptions – Technical Report  2010  
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4.2.5  Employment 
Respondents indicated if they had been directly employed by any of the organisations listed in 
Table 9. Almost a third had worked for a forest management related agency; almost a fifth had 
been employed by a water management related agency, while half had not been employed by 
any of the listed organisations.   
 
Table 9 Employment by organisation 
Organisation*  Frequency  Percent 
CALM or Department of Environment and Conservation (DEC)   57  28.1 
Water Corporation or former Water Authority   38  18.7 
 Department of Water or former Water and Rivers Commission   4  2.0 
 Forest Products Commission   21  10.3 
 Bibbulmun Track Foundation   3  0.01 
 Department of Sport and Recreation   0  0.0 
 Munda Biddi Trail Foundation   0  0.0 
 None of the above  98  48.3 
    *Respondents could provide multiple responses 
4.2.6  Current place of residence 
Most respondents currently reside in an urban environment (70.0%). A fifth of respondents live in 
a town, while one tenth live in a rural area (Table 10). During the post-survey interviews, some 
respondents volunteered that they grew up in a small town or rural area but now lived in an 
urban environment. 
 
Table 10 Current residence by group 
Group 
Urban  Town  Rural 
Freq  %  Freq  %  Freq  % 
Walkers  44  74.6  9  15.3  6  10.2 
Cyclists  35  89.7  3  7.7  1  2.6 
Managers  61  59.8  28  27.5  13  12.7 
All  140  70.0  40  20.0  20  10.0 
4.2.7  Participation in forest recreational activities 
From a list of forest recreational activities, respondents were asked to identify those they had 
participated in at least once in the last two years in any State-managed forest.  As shown in Table 
11, many respondents participated in more than one type of activity in the past two years. The 
most frequently reported activities were bushwalking (83.3%), scenic drives (69.5%), camping or 
picnicking  (66.0%),  and  wildlife  or  wildflower  viewing  (44.8%).  Many  cyclists  (69.2%)  went 
bushwalking, while 16.4 percent of bushwalkers participated in off-road cycling. Most managers 
went  bushwalking  (78.8%)  and  some  participated  in  off-road  cycling  (16.3%).  Less  than  four 
percent of respondents had not engaged in any of the listed activities in the past two years. 
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Table 11 Participation in recreational activities in State Forests in past 2 years 
Activity* 
Walkers     
(n = 61) 
Cyclists   
 (n = 39) 
Managers     
(n = 104) 
All 
(n = 204) 
Freq  %  Freq  %  Freq  %  Freq  % 
Bushwalking  60  98.4  27  69.2  82  78.8  169  83.3 
Scenic drives  45  73.8  21  53.8  75  72.1  141  69.5 
Camping or picnicking  49  80.3  27  69.2  58  55.8  134  66.0 
Wildlife or wildflower viewing  38  62.3  9  23.1  44  42.3  91  44.8 
Off-road cycling   10  16.4  38  97.4  17  16.4  65  32.0 
4WD or all terrain vehicle  10  16.4  9  23.1  40  38.5  59  29.1 
Canoeing, kayaking  16  26.2  13  33.3  19  18.3  48  23.6 
Fishing  6  9.8  4  10.3  24  23.1  34  16.7 
Horseback riding  1  1.6  0  0.0  3  2.9  4  2.0 
Orienteering or rogaining  10  16.4  4  10.3  5  4.8  19  9.4 
None of the above  1  1.6  0  0.0  6  5.8  7  3.4 
*Respondents could provide multiple responses 
4.3  Environmental-Economic Orientation 
There is evidence that value orientations can influence not only forest management preferences 
(Tindall 2003; Steel et al. 1994; Brown & Reed 2000, Karppinen 1998; Manning  et al. 1999; 
Shindler et al. 1993; Winter & Lockwood 2005) but forest health perceptions (Kolb et al. 1994; 
Abrams et al. 2005). In this study, value orientation was measured using the Environmental-
Economics Priority (EEP) scale
5, a widely used and reliable scale for representing public attitudes 
toward environmental and economic concerns (Abrams et al. 2005; Abrams et al. 2003; Shindler 
et al. 1993; Smith et al. 1997).  
 
1---------------2-------------3--------------4---------------5--------------6-----------------7 
 
 
Highest priority should be 
given to maintaining 
natural environmental 
conditions even if there 
are negative economic 
consequences. 
  Environmental and 
economic factors should 
be given equal priority. 
 
  Highest priority should be 
given to economic 
considerations even if 
there are negative 
environmental outcomes 
 
Survey respondents selected the point on the 7-point EEP scale (see above) that best represented 
their environmental-economic orientation on the EEP scale. Respondents who have lower scores 
on  the  EEP  scale  believe  that,  in  decision  making,  greater  priority  should  be  given  to 
environmental considerations over economic considerations. Those with higher scores believe 
that economic consideration should have priority over environmental considerations.  
 
                                                 
5 The EEP scale was chosen over the revised New Ecological Paradigm (NEP) scale (Dunlap et al. 2000) and 
the Natural Area Value scale (Winter & Lockwood 2004) because of its intuitiveness, reliability, and brevity. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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All group means fell on the environmental side of the EEP scale (Table 12). A Kruskal-Wallis test
6 
(p = .002) and Mann-Whitney U tests (p = .003) revealed that, as a group, bushwalkers (mean = 
2.20) were significantly more towards the environmental end of the scale than the manager
7 
group (mean = 2.79). The cyclist group (mean = 2.51) fell between the bushwalker and manager 
groups in their environmental-economic orientation. 
 
Table 12 EEP scale values by group 
EEP scale value 
Walkers  Cyclists  Managers 
Freq  Freq  Freq 
1 
Highest priority to maintaining environment 
17  5  14 
2  23  15  30 
3    14  13  29 
4    5  6  24 
5    0  0  6 
6 
Highest priority to economic considerations 
0  0  0 
7  1*  0  0 
  Total  60  39  103 
  Mean score  2.20  2.51  2.79 
* This is likely an instance of a respondent accidently reversing the scale when giving their rating. 
 
Table  13  compares  the  mean  EEP  scores  of  those  respondents  with  a  particular  disciplinary 
expertise with respondents without that particular expertise. As a group, the environmental-
economic orientation of respondents with a silviculture background was significantly different (p 
= .000) to that of other respondents. The group mean for those with expertise in silviculture
8 
(mean = 3.10) was closer to the middle of the EEP scale rather than the environmental end. This 
likely reflects the training they received in the field of silviculture.  
 
Table 13 Mean EEP scores by area of expertise 
Area of expertise  N  Mean EEP score  Std. Dev.  Kruskal-Wallis Sig. 
Silviculture  49  3.10  1.08  .000 
Forest hydrology  17  2.94  1.09  .105 
Water engineer  17  2.76  1.03  .350 
Water ecologist  6  1.50  .84  .015 
Environmental science  41  2.32  .96  .156 
Natural resource management  59  2.66  1.08  .316 
Outdoor education  19  2.32  1.00  .333 
None of the above  88  2.37  1.11  .022 
 
A Mann-Whitney U test (p = .001) revealed that, as a group, female respondents (mean = 2.21) 
were  significantly  more  towards  the  environmental  end  of  the  scale  than  male  respondents 
(mean = 2.70). This is consistent with previous findings that females tend to be more eco-centric 
than males (Vaske et al. 2001; Gobster 1996; Abrams et al. 2005).  
                                                 
6 The Kruskal–Wallis one-way analysis of variance by ranks is a non-parametric method for testing equality 
of population medians among groups. It is an extension of the Mann–Whitney U test to 3 or more groups. 
7 Water managers had a mean EEP score of 2.44 as compared with a mean of 3.12 for the forest managers. 
8 All respondents with expertise in silviculture were members of the manager group. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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5.  Forest and Water Management Beliefs 
Some  studies  have  found  belief  statements  to  be  a  better  predictor  of  forest  management 
acceptability  judgments  than  environmental  values  (Absher  &  Vaske  2006).  Understanding 
participants’ beliefs about how forest resources should be managed provides insights to how 
they might judge the social acceptability of different silviculture treatments.  For each statement 
below, respondents were asked to rate the degree to which they agreed with the statement 
using a 7-point Likert agreement scale ranging from 1 (strongly disagree) to 7 (strongly agree) 
plus a Don’t Know category.  
 
1  2  3  4  5  6  7    Don’t 
know  Strongly 
disagree 
    Neither agree 
nor disagree 
    Strongly 
agree 
 
 
The  majority  of  the  belief  statements  were  developed  based  on  the  natural  resource 
management  literature.  Several  questions of  particular  interest  to  the  Wungong  Trial  or  the 
organisations participating in the study were also included. The following sections discuss the 
group responses to each belief statement along with insights from the post-survey interviews. 
5.1  Thinning for Forest Health  
  
The managers group agreed most strongly that it is sometimes necessary to thin a forest (mean = 
5.86) (Table 14). Most managers
9 (80.6%) agreed with the statement including 48.5 percent that 
strongly agreed, while only 9.7 percent indicated any level of disagreement. A Kruskal-Wallis test 
(p  =  .000)  and  Mann-Whitney  U  tests  revealed  that  managers  agreed  with  this  statement 
significantly more than either the bushwalker (p = .000) or cyclist (p = .012) groups. Although they 
did not agree as strongly as the managers, on average, both the bushwalker (mean = 4.68) and 
cyclist (mean = 5.00) groups agreed with the statement. The bushwalkers were less homogenous 
in their responses with a third disagreeing with the statement while 54 percent agreed that 
thinning is sometimes necessary. 
 
There is a significant positive Spearman correlation between a respondent’s EEP score and their 
agreement with the belief statement (n = 183, r = .422, p = .000). Those respondents who agreed 
more strongly with the statement tended to be more towards the centre of the EEP scale. Those 
closer to the environmental end of the scale were less supportive of forest thinning, especially for 
human purposes (e.g. public water supply). In interviews, they expressed a “nature knows best” 
philosophy,  in  which  forests  are  most  healthy  when  human  intervention  is  absent.  This 
relationship has been reported in other studies (Hull et al. 2001; Abrams et al. 2005) and may 
reflect a conceptual model of nature as a complex, interdependent system, where human actions 
can cause unforeseen consequences and chain reactions (Kempton et al. 1995). 
 
                                                 
9 This included 91.7% of forest managers and 70.6% of water managers. 
Statement: It is sometimes necessary to thin a forest to improve forest health. 
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Table 14 It is sometimes necessary to thin a forest to improve forest health 
Level of agreement 
Walkers  Cyclists  Managers 
Freq  %  Freq  %  Freq  % 
Strongly disagree 1.00  3  5.0  3  2.6  0  0.0 
2.00  5  8.3  0  0.0  3  2.9 
3.00  10  16.7  3  2.6  7  6.8 
4.00  2  3.3  2  5.3  7  6.8 
5.00  13  21.7  8  21.1  17  16.5 
6.00  8  13.3  10  26.3  16  15.5 
Strongly agree  7.00  12  20.0  5  13.2  50  48.5 
Don’t know  7  11.7  7  18.4  3  2.9 
Total  60    38    103   
Mean  4.67    5.00    5.86   
 
Supporters of thinning to improve forest health, especially forest managers, viewed it as a normal 
forest management technique to keep the forest healthy and increase sustainable production. 
Although they often acknowledged that the forest could work itself out eventually, they felt that 
“eventually” was too long for humans to wait so management activities were required to keep 
the  forest  healthy  and  “productive”.  They  also  discussed  how  forests  have  evolved  with 
disturbance and need it to thrive, with actions such as thinning and prescribed fires mimicking 
natural  disturbances.  Foresters  made  pragmatic 
statements  about  why  thinning  is  necessary  including 
that:  “thinning  protects  the  forest  by  increasing  its 
resilience” and “reduces the competition for resources 
(e.g.  sunlight,  water)”.  However,  even  among  those 
supportive of thinning, some concerns were expressed 
that thinning could be taken too far, at which point it 
would become detrimental to forest health. 
 
During the 30 post-survey interviews, the following were the most frequently cited reasons for 
supporting the statement that thinning is sometimes necessary: 
  In the absence of thinning a forest can become over stocked, less healthy and of less 
economic value. 
  Thinning benefits forest health by reducing competition for resources (e.g. sunlight, water) 
thereby allowing remaining trees to thrive. 
  Australian  forests  have  experienced  human  intervention  since  earliest  times  (e.g. 
Aboriginal burning of the landscape). 
  Thinning a regrowth or even-aged forest is a way of “cleaning up after ourselves”, as these 
forest conditions are often caused by humans. 
  Three recreationalists who supported the statement commented that thinning could be 
“taken too far”, at which point it would become detrimental to forest health. 
 
Those who disagreed with the statement indicated that “nature knows best” and thus it is not 
appropriate for humans to intervene by thinning a forest. This concept was expressed in the 
following terms: 
  Nature is balanced. 
  Thinning interferes with natural processes, such as self-thinning and succession. 
“Thinning protects the forest by 
increasing its resilience”. 
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  Thinning removes nutrients from the forest system. 
  We have “messed with” the bush in the past, and it did not turn out well. 
  The bush is healthiest if you leave it alone. 
 
A Mann-Whitney U test (p = .002) revealed that respondents with an academic or professional 
background in an environmental management discipline (mean = 5.69) were more supportive of 
the statement than those without such a background (mean = 4.90).  
5.2  Thinning and Scenic Beauty  
 
As a group, bushwalkers agreed with this statement to the greatest extent (mean = 5.10). The off-
road cyclists (mean = 4.32) also agreed that thinning decreases scenic beauty. However, the 
manager
10  group (mean = 3.37) disagreed with the statement to some extent   (Table 15).  A 
Kruskal-Wallis test (p = .000) and Mann-Whitney U tests revealed that the bushwalker group (p = 
.000) and the off-road cyclists (p = .018) agreed with this statement significantly more than the 
manager group. Respondents who agreed more strongly with the statement tended to have a 
stronger environmental orientation on the EEP scale  (r = -.306, p = .000), be female (Mann-
Whitney U test, p = .004) and younger (r = -.150, p = .037). 
 
Table 15 Thinning a forest decreases its scenic beauty 
Level of agreement 
Walkers     Cyclists     Managers     
Freq  %  Freq  %  Freq  % 
Strongly disagree 1.00  1  1.7  3  7. 9  18  17.5 
2.00  4  6.7  3  7. 9  19  18.4 
3.00  6  10.0  7  18.4  23  22.3 
4.00  8  13.3  6  15.8  13  12.6 
5.00  13  21.7  8  21.1  11  10.7 
6.00  14  23.3  7  18.4  18  17.5 
Strongly agree  7.00  14  23.3  4  10.5  1  1.0 
Don’t know  0  0.0  0  0.0  0  0.0 
Total  60    38    103   
Mean  5.10    4.32    3.37   
 
During the post-survey interviews, a third of respondents indicated that the extent of negative 
impact on  scenic  values  would  depend  on  how  the  thinning  is  conducted.  This  includes  the 
thinning method (i.e. cut stump or notching), the height of the stumps, density post-thinning, 
what is done with the thinned materials and the equipment used.  
 
Among those agreeing with the statement, some indicated an aesthetic preference for denser 
forests or a natural appearance (i.e. no signs of human intervention). Those who disagreed with 
the statement appeared to give greater weight to anticipated long-term improvements in the 
scenic values over any short-term negative impact. Forest managers noted that thinning may be 
detrimental to scenic beauty in the short term but could increase scenic beauty in the long term.  
                                                 
10 The majority of the forester group (77.1%) and almost half of water managers (47.2%) did not agree that 
forest thinning decreases scenic beauty. 
Statement: Thinning a forest decreases its scenic beauty. 
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5.3  Scenic Beauty as a Forest Health Indicator 
 
Managers were the only group that did not agree that scenic beauty is a good indicator of forest 
health (mean = 3.67). The bushwalkers (mean = 4.55) and off-road cyclists (mean = 4.24) were 
somewhat supportive of the statement (Table 16). A Kruskal-Wallis test (p = .003) and Man-
Whitney U test revealed that bushwalkers agreed with this statement significantly more than the 
managers
11 group (p = .003).  
 
Table 16 Scenic beauty is a good indicator of forest health 
Level of agreement 
Walkers  Cyclists  Managers 
Freq  %  Freq  %  Freq  % 
Strongly disagree 1.00  3  5.1  2  5.3  10  9.8 
2.00  4  6.8  3  7.9  15  13.7 
3.00  10  16.9  7  18.4  16  15.7 
4.00  9  15.3  7  18.4  23  22.5 
5.00  13  22.0  10  26.3  31  30.4 
6.00  11  18.6  6  15.8  3  2.9 
Strongly agree  7.00  8  13.6  2  5.3  2  2.0 
Don’t know   1  1.7  1  2.6  2  2.0 
Total  59    38    102   
Mean  4.55    4.24    3.67   
 
Eighteen of the interviewed respondents described scenic beauty as a positive but imperfect 
indicator of forest health. Respondents from all groups noted that a scenic forest could have 
underlying unhealthy conditions that are not visible, such as pests or non-native species, dieback 
or  other  diseases,  poor  fauna  habitat,  low  biodiversity, or overstocked  conditions.  For some 
respondents, a scenic forest must be lush, green and alive and thus healthy. It was noted that the 
strength  of  the  relationship  between  scenic  beauty  and  forest  health  is  influenced  by  the 
individual’s aesthetic preferences. Jarrah forests such as that in the Wungong catchment are not 
considered scenic by everyone, even when in a healthy condition. In addition, plantations or 
gardens  can  be  scenic,  but  as  cultivated  environments,  they may  not  be  considered  healthy 
ecosystems.  
5.4  Standing Dead Trees  
None of the groups agreed with this statement (Table 17), with the off-road cyclists disagreeing 
to the greatest extent (mean = 2.63), followed by the managers (mean = 3.14) and bushwalkers 
(mean = 3.56). A Kruskal-Wallis test (p = .065) revealed no significant differences between groups. 
 
                                                 
11 Over half of the water managers (55.9%) and almost a third of the forest managers (29.8%) were at least 
somewhat supportive of the statement. 
Statement: The presence of standing dead trees is a sign of an unhealthy forest. 
 
 
 
Statement: Scenic beauty is a good indicator of forest health. 
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Table 17 Presence of standing dead trees is a sign of an unhealthy forest 
Level of agreement 
Walkers  Cyclists  Managers 
Freq  %  Freq  %  Freq  % 
Strongly disagree 1.00  6  9.8  7  18.4  26  25.2 
2.00  14  23.0  12  31.6  19  18.4 
3.00  13  21.3  9  23.7  10  9.7 
4.00  7  11.5  4  10.5  26  25.2 
5.00  6  9.8  1  2.6  6  5.8 
6.00  5  8.2  1  2.6  13  12.6 
Strongly agree  7.00  6  9.8  1  2.6  2  1.9 
Don’t know   4  6.6  3  7.9  1  1.0 
Total  61    38    103   
Mean  3.56    2.63    3.14   
 
The majority of respondents from each group were aware that standing dead trees are not a sign 
of an unhealthy forest. Most interviewed respondents considered the presence of some standing 
dead trees as a natural condition and part of “the cycle of life” that provides forest ecosystems 
with  an  important  source  of  habitat  for  wildlife  and  nutrients  (Table  18).  There  was  also 
recognition that if a high proportion of trees in a stand are dead, this may be an indicator that the 
system is under stress (e.g. disease, insects, fire and drought). Three forest managers indicated 
that standing dead trees could be the result of notching, which does not mean the forest is 
unhealthy. 
 
Table 18 Interview comments on standing dead trees and forest health 
Reason 
Presence of standing dead trees is a sign of an unhealthy forest 
Agreed 
(n = 5) 
Neither  
(n =8) 
Disagreed 
(n = 15) 
Don’t know  
(n = 2) 
Freq  Freq  Freq  Freq 
Natural to have some dead trees   4  6  14  2 
Depends on cause  3  6  4  2 
Depends on number/ proportion  0  6  8  0 
Provide habitat  1  1  7  0 
Could be notched - not unhealthy  1  2  0  0 
Provide nutrients  1  0  1  0 
5.5  Thinning and Water Quality 
 
This belief statement received the highest number of “Don’t know” responses (Table 19). All but 
the managers group (mean = 4.05) disagreed with this statement to some extent. Bushwalkers 
were least supportive (mean = 3.13), followed by off-road cyclists (mean = 3.74). A Kruskal-Wallis 
test  (p  =  .017)  and  Mann-Whitney  U  tests  revealed  that  bushwalkers  disagreed  with  this 
statement significantly more than the managers group (p = .015). 
 
Statement: Forest thinning can improve the quality of water in nearby streams. 
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Table 19 Forest thinning can improve the quality of water in nearby streams 
Level of agreement 
Walkers  Cyclists  Managers 
Freq  %  Freq  %  Freq  % 
Strongly disagree 1.00  8  13.1  3  7.9  10  9.7 
2.00  12  19.7  2  5.3  14  13.6 
3.00  8  13.1  6  15.8  14  13.6 
4.00  10  16.4  5  13.2  22  21.4 
5.00  3  4.9  3  7.9  11  10.7 
6.00  2  3.3  2  5.3  18  17.5 
Strongly agree  7.00  3  4.9  2  5.3  10  9.7 
Don’t know  15  24.6  15  39.5  4  3.9 
Total  61    38    103   
Mean   3.13    3.74    4.05   
 
During the post-survey interviews, those who agreed that thinning may improve water quality 
gave the following reasons: 
  Diluting contaminants (e.g. “freshening” saline water) 
  Increasing the flow of the water, thereby decreasing stagnation 
  Increasing filtration of the water by the soil (by decreasing interception) 
  Improving the health of the forest overall, which leads to cleaner water 
  Decreasing the amount of decaying vegetation in the streams. 
 
Eleven respondents indicated that thinning could yield mixed results in terms of water quality. 
This included nine out of ten of the managers who commented that thinning can make water 
quality worse in some instances and better in others. Concerns about erosion, sedimentation and 
turbidity were the most common potential negative impacts given.  
5.6  Thinning and Stream Flow 
 
Of the three groups, the managers (mean = 5.92) agreed most strongly that forest thinning can 
increase stream flow (Table 20). They were followed by the off-road cyclists (mean = 4.93) and 
the  bushwalkers  (mean  =  4.43).  A  Kruskal-Wallis  test  (p  =  .000)  and  Mann-Whitney  U  tests 
revealed significant differences between bushwalkers and managers (p = .000), and cyclists and 
managers (p = .000). Almost 11 percent of respondents provided a “Don’t know” response to this 
question. Those respondents who agreed more strongly with the statement tended to have a 
weaker environmental orientation on the EEP scale (r = .254, p = .001) and be male (Mann-
Whitney U test, p = .005). 
 
Twenty-one of those interviewed agreed that thinning can increase stream flow, including all 
members of the managers group. Respondents noted that thinning could increase the quantity of 
water in streams by: decreasing transpiration and water use by trees; reducing interception, 
thereby increasing water runoff; and increasing filtration into groundwater and thereby stream 
base flows. 
 
  
Statement: Forest thinning can increase the amount of water in nearby streams. 
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Table 20 Forest thinning can increase the amount of water in nearby streams 
Level of agreement 
Walkers  Cyclists  Managers 
Freq  %  Freq  %  Freq  % 
Strongly disagree 1.00  4  6.6  2  5.4  4  3.9 
2.00  5  8.2  0  0.0  0  1.0 
3.00  4  6.6  2  5.4  1  2.9 
4.00  11  18.0  4  10.8  3  17.5 
5.00  11  18.0  10  27.0  18  33.0 
6.00  11  18.0  8  21.6  34  37.9 
Strongly agree  7.00  5  8.2  3  8.1  39  3.9 
Don’t know  10  16.4  8  21.6  4  3.9 
Total  61    37    103   
Mean   4.43    4.93    5.91   
5.7  Thinning Purpose and Acceptability  
 
Individual perceptions of the characteristics of the alternatives, as well as perceptions of which 
alternatives are more desirable, equitable, and feasible, affect acceptability judgements (Brunson 
1993, 1996). In the survey, respondents were presented with two statements that differed only in 
the intended purpose of the thinning.  
5.7.1  Public water supply 
Even though the majority of respondents had indicated that forest thinning could improve flows, 
this did not translate into support for thinning to improve stream flows for public water supply. 
The  managers
12  were  the  only  group  su pportive  of  this  statement  (mean  =  5.01).  The 
bushwalkers (mean = 2.86) and off -road cyclists (mean = 3.60) each indicated that thinning to 
increase flows to public water supply dams is not acceptable (Table 21).  
 
Table 21 Thinning forests to improve flows into public dams is acceptable 
Level of agreement 
Walkers  Cyclists  Managers 
Freq  %  Freq  %  Freq  % 
Strongly disagree 1.00  16  26.7  6  15.4  5  4.9 
2.00  11  18.3  4  10.3  11  10.8 
3.00  6  10.0  7  17.9  9  8.8 
4.00  4  6.7  5  12.8  8  7.8 
5.00  9  15.0  9  23.1  16  15.7 
6.00  2  3.3  2  5.1  22  21.6 
Strongly agree  7.00  2  3.3  2  5.1  29  28.4 
Don’t know  10  16.7  4  10.3  2  2.0 
Total  60    39    102   
Mean  2.96    3.60    5.01   
 
                                                 
12 Forest managers were largely supportive (89.4%) but the water managers were divided in their views 
with the same percentage (44.4%) unsupportive as supportive. 
Statement: In a drying climate, thinning forests to improve flows into public water supply 
dams is an acceptable management option. 
 
Statement: In a drying climate, thinning forests to help sustain stream ecosystems is an 
acceptable management option. 
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A  Kruskal-Wallis  test  (p  =  .000)  and  Mann-Whitney  U  tests  revealed  that  managers  were 
significantly more supportive of the statement than bushwalkers (p = .000) and off-road cyclists 
(p = .021). Those respondents who agreed more strongly with the statement tended to have a 
weaker environmental orientation on the EEP scale (r = .397, p = .000). 
 
Most interviewed respondents indicated that the potential benefit of increased flows into public 
water supply dams was a less important consideration than factors such as whether benefits 
outweigh costs, potential unintended outcomes, and the availability of better alternatives to 
meet  water  supply  needs  (e.g.  increased  water  efficiency,  water  recycling  and  desalination) 
(Table 22). It appears that respondents did not reject forest thinning to increase public water 
supply  because  they  doubted  that  increased  stream  flows  could  be  realised.  Rather,  they 
believed there were better alternatives available. 
 
Table 22 Interview comments on thinning to improve flows into dams 
Reason 
Thinning forests to improve flows into public water 
supply dams is an acceptable option. 
Agreed 
(n = 11) 
Neither  
(n = 4) 
Disagreed 
(n = 12) 
Don’t know 
(n = 3) 
Freq  Freq  Freq  Freq 
Purpose less important than other factors  7  4  11  3 
More important that thinning legitimate / beneficial  5  2  6  1 
Availability of alternatives makes a difference  0  2  6  0 
Support ecosystem over human benefits  0  3  5  0 
Need more info/data/expertise to support  2  3  2  1 
Purpose does not matter, supports thinning  4  0  1  0 
Opposition to thinning overrides purpose  0  0  4  0 
Method more important than purpose  2  0  0  1 
5.7.2  Stream ecosystems 
When helping stream ecosystems replaced public water supply as the purpose for forest thinning, 
respondents offered a higher level of support (Table 23). However, only the managers
13 rated the 
action as acceptable (mean = 5.27), while the bushwalkers (mean = 3.63) found it unacceptable.  
 
Table 23 Forest thinning to help stream ecosystems in a drying climate is acceptable 
Level of agreement 
Walkers  Cyclists  Managers 
Freq  %  Freq  %  Freq  % 
Strongly disagree 1.00  9  15.0  3  7.7  2  2.0 
2.00  8  13.3  3  7.7  6  5.9 
3.00  9  15.0  7  17.9  7  6.9 
4.00  4  6.7  3  7.7  11  10.8 
5.00  14  23.3  9  23.1  24  23.5 
6.00  5  8.3  3  7.7  24  23.5 
Strongly agree  7.00  3  5.0  3  7.7  27  26.5 
Don’t know   8  13.3  8  20.5  1  1.0 
Total  60    39    102   
Mean  3.63    4.06    5.27   
 
                                                 
13 Most forest manager (91.5%) and two-thirds of water managers (66.6%) supported thinning to help stream 
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A  Kruskal-Wallis  test  (p  =  .007)  and  Mann-Whitney  U  tests  revealed  that  managers  were 
significantly more supportive of the statement than either bushwalkers (p = .003) or cyclists (p = 
.289). Those respondents who agreed more strongly with the statement tended to have a weaker 
environmental orientation on the EEP scale (r = .319, p = .000). 
 
Among those interviewed, almost half gave some level of support to thinning for the purpose of 
supporting stream ecosystems (Table 24). Again, respondents felt that other factors were more 
important that the purpose of the thinning. These factors included whether or not the thinning is 
“appropriate”, ratio of benefits to costs, the thinning method and if they find thinning acceptable. 
 
Table 24 Interview comments on thinning to support stream ecosystems 
Reason 
Thinning forests to help sustain stream ecosystems is 
an acceptable management option 
Agreed 
(n = 14) 
Neither  
(n = 4) 
Disagreed 
(n = 9) 
Don’t know 
(n = 3) 
Freq  Freq  Freq  Freq 
Purpose less important than other factors   10  3  9  3 
More important that thinning legitimate / beneficial  5  2  5  1 
Support ecosystem over human benefits  4  1  3  0 
Availability of alternatives  2  0  6  0 
Need more info/data/expertise to support   3  1  3  1 
Purpose does not matter, supports thinning  4  0  1  0 
Opposition to thinning overrides purpose  0  0  4  0 
Method more important than purpose  2  0  0  1 
 
Some  respondents indicated a need for more information about the efficacy and impacts of 
thinning for either purpose (i.e. water supply or stream ecosystems) before they could give a 
more informed opinion of its acceptability. This is consistent with studies reporting that people 
are more likely to support a management action they perceive as effective and are hesitant to 
support an action until its efficacy is proven (Shindler 1997; Ford et al. 2005). 
 
While respondents were more supportive of thinning to aid stream ecosystems, bushwalkers in 
particular did not support this purpose. As a group, the bushwalkers had the lowest EEP scores 
(i.e. closest to the environmental end of the scale). On the basis of the comments of interviewed 
bushwalkers  and  their  EEP  scores,  this  suggests  a  values-based  stance  reflecting  a  non-
interventionist philosophy of letting nature take care of itself.  
5.8  Forestry and Recreation 
 
All groups agreed that active forest management (e.g. silvicultural treatments) and recreation 
activities  could  satisfactorily  co-exist (Table 25).  The  managers  had  the  highest mean  (5.84), 
followed by off-road cyclists (5.63), and bushwalkers (5.17). A Kruskal-Wallis test (p = .031) and 
Mann-Whitney U tests revealed a significant difference between managers and bushwalkers (p = 
Statement:  Active  forest  management  (e.g.  thinning,  prescribed  burning,  understorey 
control) and outdoor recreational activities can co-exist satisfactorily. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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.027).  There  was  also  a  significant  relationship  between  the  level  of  agreement  and  gender 
(Mann-Whitney U test: p = .017). Male respondents (mean = 5.75) were more supportive of the 
statement than female respondents (mean = 5.23). The responses to this statement were not 
considered in the post-survey interviews. 
 
Table 25 Forest management activities and forest recreation can co-exist satisfactorily 
Level of agreement  Walkers  Cyclists  Managers 
Freq  %  Freq  %  Freq  % 
Strongly disagree 1.00  0  0.0  1  2.6  2  1.9 
2.00  7  11.9  2  5.3  5  4.9 
3.00  5  8.5  2  5.3  1  1.0 
4.00  6  10.2  0  0.0  5  4.9 
5.00  10  16.9  7  18.4  20  19.4 
6.00  15  25.4  14  36.8  24  23.3 
Strongly agree  7.00  16  27.1  12  31.6  46  44.7 
Don’t know  0  0.0  0  0.0  0  0.0 
Total  59    38    103   
Mean  5.17    5.63    5.84   
5.9  Public Trust and Acceptability 
 
Some researchers argue that even if a forest practice is environmentally sound and economically 
feasible, it will be rejected by the public if it is deemed socially unacceptable (Bliss 2000). Social 
acceptability requires not only that forest practices be compatible with prevailing beliefs but that 
the public has trust in the resource managers (Vaske et al. 2007).  
 
In this study, all three groups strongly agreed that public trust in the forest managers is critical if 
the  public  is  to  accept  their  management  activities.  Of  all  the  belief  statements,  the  trust 
statement received the highest level of agreement from all groups (Table 26). Less than nine 
percent of respondents disagreed with the statement. The bushwalkers (mean = 5.83) had the 
highest mean level of agreement with the statement, followed by the managers (mean = 5.54) 
and  off-road  cyclists  (mean  =  5.37).  A  Kruskal-Wallis  test  (p  =  .414)  revealed  no  significant 
differences between groups.  
 
Table 26 Level of public trust in agency is critical to acceptability 
Level of agreement 
Walkers  Cyclists  Managers 
Freq  %  Freq  %  Freq  % 
Strongly disagree 1.00  1  1.7  2  5.1  4  3.9 
2.00  0  0.0  0  0.0  3  2.9 
3.00  3  5.1  2  5.1  3  2.9 
4.00  2  3.4  4  10.3  7  6.9 
5.00  16  27.1  11  28.2  20  19.6 
6.00  13  22.0  8  20.5  35  34.3 
Strongly agree  7.00  24  40.7  11  28.2  29  28.4 
Don’t know  0  0.0  1  2.6  1  1.0 
Total  59    39    102   
Mean  5.83    5.37    5.54   
Statement: The level of public trust in the agency responsible for managing the forest is 
critical to determining the acceptability of management activities (e.g. forest thinning). 
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During interviews, respondents indicated that without trust, the public will never accept the 
resource manager’s activities and decisions. Some stated that when the public trusts the resource 
manager, they know that the necessary research has been conducted and the resource is being 
managed appropriately.  Managers in particular noted that a lack of public trust in the resource 
manager could result in the public blocking management activities through the political process 
even if the management activities represent best practice.  
 
Increased  agency  openness  and  transparency  in  decision-making  was  suggested  as  keys  to 
improving public trust in resource managers. Some respondents from each group highlighted the 
importance of resource managers meeting the interests of all forest stakeholders and not just 
commercial timber interests. Only one of the interviewed respondents did not agree that public 
trust in the resource manager is critical to acceptability of forest management activities. They 
stated that the science behind a management decision should be more important in the resource 
manager’s decision-making than issues of public trust. 
5.10  Track and Trail Characteristics  
In terms of forest setting preferences, the type of outdoor recreation activity appears to matter 
with  some  forms  of  recreation  more  compatible  with  some  forms  of  forest  management 
activities than others. While scenic quality has been reported as the dominant consideration for 
some forms of recreation (e.g. bushwalkers) (Shelby et al. 2005), other attributes may play an 
equal or larger role in judgements of suitability for other recreation activities in forest settings 
(e.g. camping requires flat ground) (Brunson 1996, Brunson & Shelby 1990). The skill demands of 
the recreation activity (e.g. mountain biking) may also be more influential than scenic values 
(Brown & Daniel 1984). 
 
A number of studies have examined the question of which is more important to the recreational 
experience,  the  quality  of  the  bushwalking  trail  or  the  off-road  cycling  track  or  the  scenery 
around the trail or track. Lieber and Fesenmaier (1985) reported that the number of changes in 
views contributed more to hiker satisfaction than the type of trail surface, trail length, or the type 
of terrain. Snow and Moore (2006) reported that scenery was the most important appeal factor 
for hikers followed by natural surfacing, proximity to home, foot traffic only, and solitude, with 
level of difficulty ranked last. An Australian study also found that the quality of recreational 
walking  experience  depends  more  on  the  quality  of  the  surrounding  environment  than  the 
physical conditions underfoot, although poor physical track conditions could deter walkers (Reid 
et al. 2008). There are fewer studies of off-road cycling preferences but Goeft and Alder (2001) 
found that both scenery and trail characteristics were important to off-road cyclists in WA. 
 
In the online survey, respondents were asked questions about the relative importance of scenic 
value and track or trail quality and the desirability of having an open or closed forest canopy 
during bushwalking and off-road cycling.  
5.10.1  Scenery versus track/trail quality  
Respondents were asked if in the case of bushwalking the quality of the trail is more important 
than the scenic value of the surrounding landscape. While all three groups disagreed with the Impact of Thinning on Forest Perceptions – Technical Report  2010  
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statement, bushwalkers strongly disagreed indicating that the scenic values of an area are very 
important to the bushwalking experience (Table 27).  
 
Table 27 Trail quality is more important than scenic value for bushwalking 
Level of agreement 
Walkers     Cyclists     Managers     
Freq  %  Freq  %  Freq  % 
Strongly disagree 1.00  25  42.4  6  16.7  15  14.6 
2.00  10  16.9  12  33.3  41  39.8 
3.00  13  22.0  7  19.4  22  21.4 
4.00  6  10.2  3  8.3  10  9.7 
5.00  3  5.1  4  11.1  7  6.8 
6.00  0  0.0  3  8.3  5  4.9 
Strongly agree  7.00  2  3.4  1  2.8  3  2.9 
Total  59    36    103   
Mean  2.32    3.00    2.81   
 
In response to a similar question about the relative importance of track quality or scenic value to 
off-road cycling, just over half (51.3%) of cyclists agreed that track quality is more important 
(Table 28). This suggests that the recreational satisfaction of cyclists is somewhat less dependent 
on the scenery than the trail quality. 
 
Table 28 Track quality is more important than scenic value for off-road cycling 
Level of agreement 
Walkers     Cyclists     Managers     
Freq  %  Freq  %  Freq  % 
Strongly disagree 1.00  13  29.5  3  7.7  2  2.3 
2.00  5  11.4  8  20.5  13  14.8 
3.00  7  15.9  5  12.8  19  21.6 
4.00  9  20.5  3  7.7  12  13.6 
5.00  6  13.6  11  28.2  24  27.3 
6.00  3  6.8  5  12.8  9  10.2 
Strongly agree  7.00  1  2.3  4  10.3  9  10.2 
Total  44    39    88   
Mean  3.07    4.08    4.20   
5.10.2  Open or closed forest canopy  
Respondents were asked if a closed forest canopy is more desirable than an open canopy for 
bushwalking. Relatively few members of any group disagreed with this statement (Table 29). 
Among the bushwalkers, 54.2 percent agreed at least to some extent while 32.2 percent neither 
agreed nor disagreed.  
 
Table 29 Level of agreement: A closed forest canopy is more desirable for bushwalking 
Level of agreement 
Walkers     Cyclists     Managers     
Freq  %  Freq  %  Freq  % 
Strongly disagree 1.00  1  1.7  1  2.7  4  3.9 
2.00  4  6.8  0  0.0  9  8.8 
3.00  3  5.1  4  10.8  10  9.8 
4.00  19  32.2  7  18.9  35  34.3 
5.00  10  16.9  7  18.9  27  26.5 
6.00  14  23.7  11  29.7  12  11.8 
Strongly agree  7.00  8  13.6  7  18.9  5  4.9 Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Level of agreement 
Walkers     Cyclists     Managers     
Freq  %  Freq  %  Freq  % 
No response  2    2    1   
Total  61    39    103   
Mean  4.81    5.16    4.25   
 
When asked a similar question for off-road cycling, again all groups agreed with the statement 
(Table 30) but not as strongly as they had when the activity was bushwalking (Table 29). Over half 
of the cyclists (58.9%) agreed with the statement, including 13 percent who strongly agreed that 
a closed forest canopy is more desirable (Table 30). This is consistent with the views expressed by 
Munda  Biddi  Foundation  members  in  the  preliminary  field  investigations.  They  indicated  a 
preference for cycling trails that create a perception of speed and enclosure (e.g. narrow trails, 
denser forest, and a thick canopy) and have a forest canopy to provide shade.  
 
The  responses  to  the  above  statements  indicate  that  scenic  values  are  more  central  to  the 
experience of bushwalkers than to off-road cyclists and that canopy cover is valued by both 
bushwalkers and off-road cyclists. 
 
Table 30 Level of agreement: A closed forest canopy is more desirable for off-road cycling 
Level of agreement 
Walkers     Cyclists     Managers     
Freq  %  Freq  %  Freq  % 
Strongly disagree 1.00  1  2.2  0  0.0  5  5.6 
2.00  5  11.1  3  7.7  8  9.0 
3.00  6  13.3  4  10.3  15  16.9 
4.00  16  35.6  9  23.1  33  37.1 
5.00  4  8.9  7  17.9  17  19.1 
6.00  10  22.2  11  28.2  6  6.7 
Strongly agree  7.00  3  6.7  5  12.8  5  5.6 
Total  45    39    89   
Mean  4.31    4.87    3.98   
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6.  Forest Treatment Preferences 
6.1  Previous Studies 
A forest that has high scenic value is not necessarily a healthy forest. Furthermore, a healthy 
forest is not always viewed as scenic. A number of studies have reported that lay people equate 
forest  health  with  their  judgements  of  scenic  beauty  (Gobster  1995,  1999;  Nassauer  1997; 
Sheppard 2001). This has led to concerns on the part of forest managers that the public will reject 
management approaches that emulate natural disturbance (e.g. downed wood, standing dead 
trees, prescribed burning) but may not be viewed as scenic (Goodey 1986; Sheppard 2001). It 
should  be  noted  that  an  Australian  study  (Williams  &  Cary  2002)  did  not  find  a  significant 
relationship between perceptions of ecological quality and scenic preference. 
 
People appear to use the physical characteristics of a forest setting to judge whether a forest is 
healthy or the management activity acceptable (Williams & Cary 2002). These characteristics 
include tree form, amount and colour of foliage, the amount of scrub brush, species diversity, soil 
stability and evidence of erosion (Hull et al. 2001). 
 
Although  lay  people  can  have  difficulty  in  assessing  if  a  forest  setting  has  been  managed 
(Nassauer 1995a; Hull et al. 2001), forest scenes perceived as lacking human intervention are 
typically evaluated as “natural”, healthy, and/or scenic (Kaplan & Kaplan 1989; Hull et al. 2001; 
Williams  &  Cary  2002;  Tahvanainen  et  al.  2001).  However,  it  has  also  been  suggested  that 
physical signs of forest management may act as a “cue to care” that the forest has a caretaker 
and a cared for forest is, in turn, interpreted as a healthier forest (Nassauer 1995b).  
 
Public  support  for  management  activities  can  be  influenced  by  perceptions  of  forest  health. 
Abrams et al. (2005) found that support for selective thinning depended on whether a forest was 
viewed as “overstocked” or “healthy”. Support for thinning was almost 40 percent higher if the 
condition of the forest was considered “overstocked” rather than “healthy”. 
 
Most  studies  of  forest  aesthetic  preferences  are  based  on  North  American  or  Scandinavian 
forests. In general, these studies report that forest visitors prefer scenery that is undisturbed 
(Herrick & Rudis 1994), ‘natural’ (Kaplan & Kaplan 1989; Nassauer 1995a; Hull et al. 2001; Bradley 
et al. 2004; Daniel & Boster 1976; Williamson & Chalmers 1982) and includes undergrowth (Koch 
& Jensen 1988). People tend to dislike “extreme” landscapes that are either very sparse or very 
dense with people preferring sufficient space between trees and understorey to be able to “see 
through the gaps” (Kaplan & Kaplan 1989).  
 
Silvicultural treatments with fewer signs of intervention, such as group selection and thinning, 
tend to be more visually acceptable than treatments such as clear-cuts and two-age cuts (Bradley 
& Kearney 2005; Bradley et al. 2003; Brunson & Reiter 1996). People tend to prefer large, mature 
trees (Brush 1979) and forests with more open understorey and an absence of residual materials 
such as downed wood and dead trees or scorching (USFS 2005; Bradley et al. 2004). Visible tree 
stumps  are  generally  disliked  (Ribe  1989)  and  dead  wood,  regardless  of  whether  natural  or 
human caused, is a significant predictor of negative scenic ratings (Brown & Daniel 1986; Ribe Impact of Thinning on Forest Perceptions – Technical Report  2010  
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1990; Schroeder & Daniel 1981; Vodak et al. 1985). There is a preference for low to moderate 
stand  densities,  colour  variation,  multiple  species  (Ribe  1989)  and  visual  variation  (Axelsson 
Lindgren  1995).  Forests  with  ground  cover  and  a  variety  of  vegetation  are  preferred  over 
homogenous forests with bare soil (Bradley et al. 2004).  
 
In general, studies have reported that the greater the proportion of forest cover removed, the 
lower the scenic value of the result (Ribe 1989). While “excessive” forest thinning tends to be 
perceived  negatively,  the  point  at  which  thinning  compromises  scenic  value  (i.e.  becomes 
excessive) appears to be context specific (Ribe 2005; Schroeder & Daniel 1981). The volume, 
physical  appearance  and  distribution  of  retention  trees  can  also  affect  the  scenic  quality  of 
harvested areas (Tonnes et al. 2004).  
 
Several  studies  have  reported  notable  differences  between  forest  management  experts  and 
other sub-populations in their acceptance of different silviculture treatments (Ford et al. 2009). 
Bradley  and  Kearney  (2005)  found  that  the  preferences  of  foresters  related to management 
concerns rather than aesthetics. The reasons for forester preferences fell into five categories: 
amount  and  quality  of  vegetation,  degree  of  human  intervention,  aesthetic  issues,  technical 
forestry considerations, and ecological concerns. By comparison, five sub-populations (i.e. urban 
general public, rural general public, environmentalists, recreationists, and educators) reacted to 
the  silviculture  treatments  more  in  terms  of  overall  appearance  than  treatment  type.  The 
researchers concluded that foresters view forest scenes differently than others and that people 
falling into the other groups tend to have quite similar preferences to one another (Bradley and 
Kearney 2005). 
 
A number of studies have reported a significant positive relationship between perceptions of 
scenic beauty and outdoor recreation value (Hull et al. 1992; Shelby et al. 2005; Tahvanainen et 
al. 2001). The perceived ability to move through a forest setting (Blatner et al. 2002), the density 
of undergrowth (Tahvanainen et al. 2001) and degree of visual penetration (Ruddell et al. 1989) 
are predictors of perceived recreation value and scenic value. Axelsson-Lindgren and Sorte (1987) 
found  that  forest  landscapes  offering  greater  visual  diversity  are  favoured  by  hikers  over 
homogenous stands even if of high scenic value. The type of outdoor recreation activity appears 
to matter with some forms of outdoor recreation more compatible with some forms of forest 
management activities than others (Brown & Daniel 1984; Findley 2001; Shelby et al. 2005). 
6.2  Preferences Based on Year 1 Images 
Survey  respondents  were  shown  five  forest  images  (i.e.  scenes)  representing  Year  1  for  five 
silvicultural  treatments,  including  the  no  treatment  option  (Figure  4).  Respondents  provided 
acceptability  ratings  for  each  scene  for  three  attributes:  forest  health,  scenic  beauty  and 
suitability for outdoor recreation. In total, each respondent made 15 acceptability judgements 
(i.e. three per scene). Acceptability was rated using a 7-point Likert scale ranging from 1 (very 
unacceptable) to 7 (very acceptable).  Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Scene 1 and Scene 4 (8 m
2/ha, Cut Stump)  Scene 2 (15 m
2/ha, Cut Stump, Controlled) 
 
   
Scene 3 (control – no treatment option)  Scene 5 (15 m
2/ha, Notching, Controlled) 
Figure 4: Year 1 images for Scenes 1 - 5 
6.2.1  Rating reliability  
Scene 1 and Scene 4 differ only in terms of how regrowth is managed. In Scene 1, regrowth is 
controlled while it is not controlled in Scene 4. Otherwise, the two scenes are similar (i.e. 8 m
2/ha, 
Cut Stump). This means that their Year 1 images are exactly the same and provide an opportunity 
to examine the reliability of respondents’ acceptability ratings.  
 
As shown in Table 31, respondents rated Scene 1 and Scene 4 very similarly. A Wilcoxon signed-
rank test
14 indicated that significant differences in acceptability ratings occurred for only one 
                                                 
14 A Wilcoxon signed-rank test is a non-parametric statistical hypothesis test for the case of two related 
samples. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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attribute and one group. The manager group rated the forest health attribute slightly differently, 
even though it was the same image in both instances.  
 
Table 31 Comparison of Scene 1 and Scene 4 acceptability ratings for Year 1 images 
Attribute / Scene 
Group Membership 
Walkers  Cyclists  Managers 
Mean  Z  P  Mean  Z  P  Mean  Z  P 
Forest Health  (N = 61)  (N = 39)  (N = 101) 
Scene 1: Year 1  3.43  -1.05  .292  3.82  -.37  .710  4.70  -2.02  .044 
Scene 4: Year 1  3.33      3.79      4.50     
Scenic Beauty  (N = 61)  (N = 39)  (N = 101) 
Scene 1: Year 1  3.21  -.64  .525  3.38  -.20  .842  4.17  -1.06  .289 
Scene 4: Year 1  3.16      3.41      4.08     
Outdoor Recreation  (N = 61)  (N = 39)  (N = 101) 
Scene 1: Year 1  3.64  -1.86  .063  4.59  -.76  .449  4.69  -1.59  .111 
Scene 4: Year 1  3.49      4.49      4.51     
6.2.2  Mean acceptability ratings by group 
Table 32 displays the mean acceptability ratings by group for the Year 1 images of the treatment 
options. Scene 3, the no treatment option, received the highest mean acceptability ratings for all 
attributes by all groups. All groups judged the no treatment option as acceptable (i.e. a mean 
rating > 4) for each attribute. All groups rated Scene 2 as the next most acceptable treatment 
option). Scene 2 has the second highest basal area (15 m
2/ha), uses cut stump as the thinning 
method and has understorey regrowth controlled.  
 
Table 32 Mean group acceptability ratings for Year 1 images 
Scene  Attribute 
Mean acceptability rating  Kruskal-
Wallis 
Sig. 
Mann-Whitney U 
Sig.
15  Walkers  Cyclists  Managers 
1 
(8 m
2/ha, Cut 
Stump, 
controlled) 
Forest health  3.43  3.82  4.70  .000  Walker / Manager (p = .000) 
Cyclist / Manager (p = .009) 
Scenic beauty  3.21  3.38  4.16  .000  Walker / Manager (p = .000) 
Cyclist / Manager (p = .018) 
Recreation  3.64  4.59  4.69  .001  Walker / Cyclist (p = .018) 
Walker / Manager (p = .000) 
2 
(15 m
2/ha, Cut 
Stump, 
Controlled) 
 
Forest health  3.98  4.45  5.17  .000  Walker / Manager (p = .000) 
Cyclist / Manager (p = .018) 
Scenic beauty  3.95  4.38  4.83  .001  Walker / Manager (p = .000) 
Recreation  3.98  4.67  4.70  .008  Walker / Manager (p = .009) 
3 
(No treatment 
option) 
Forest health  5.98  5.74  5.59  .447   
Scenic beauty  6.03  5.76  5.51  .050  Walker / Manager (p = .048) 
Recreation  5.51  5.13  4.75  .006  Walker / Manager (p = .006) 
4 
(8 m
2/ha, Cut 
Stump, 
Uncontrolled) 
Forest health  3.33  3.79  4.49  .000  Walker / Manager (p = .000) 
Scenic beauty  3.16  3.41  4.08  .001  Walker / Manager (p = .003) 
Recreation  3.49  4.49  4.51  .000  Walker / Cyclist (p = .009) 
Walker / Manager (p = .000) 
                                                 
15 Identifies groups that are significantly (p < .05) different from one another. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Scene  Attribute 
Mean acceptability rating  Kruskal-
Wallis 
Sig. 
Mann-Whitney U 
Sig.
15  Walkers  Cyclists  Managers 
5 
(15 m
2/ha, 
Notching, 
Controlled) 
Forest health  3.66  3.44  3.89  .466   
Scenic beauty  3.70  3.36  3.48  .733   
Recreation  3.57  3.31  3.32  .787   
 
Scene 1 and Scene 4 are the same image (i.e. 8 m
2/ha, Cut Stump). The bushwalkers rated these 
scenes  as  unacceptable  for  all  attributes  and their  least  preferred  scene. The  managers  and 
cyclists viewed these scenes more favourably.   
 
Scene  5  (15  m
2/ha,  notching,  controlled  regrowth)  was  unacceptable  to  all  groups  for  all 
attributes. The manager and cyclist groups least preferred Scene 5. The post-survey interviews 
indicated  that,  in  the  absence  of  any  information  regarding  the  cause,  many  respondents 
interpreted the brown foliage caused by the notching as an indicator of a stress on the forest 
such as dieback disease or wildfire.  
6.2.3  Group differences 
Between  group  differences  were  examined  to  see  if  the  data  replicated  other  studies  (e.g. 
Bradley & Kearney 2005) that reported that (a) foresters view forest management acceptability 
differently than members of the public, and (b) that sub-populations within the public have quite 
similar  preferences  to  one  another.  Kruskal-Wallis  and  Mann-Whitney  U  tests  were  used  to 
examine if there were differences in how the groups rated the scenes (Table 32).  
 
Between group differences were more likely to occur between the bushwalker group and the 
manager  group.  There  were  statistically  significant  (p  <  .05)  differences  between  these  two 
groups for 11 of the 15 acceptability judgments. As a group, the managers found the treatment 
options more acceptable in terms of forest health, scenic beauty and outdoor recreation. The 
cyclists  and  manager  groups  differed  in  their  acceptability  ratings  for  only  three  of  the  15 
judgements. In those instances, the manager group rated forest health (Scenes 1 and 2) and 
scenic beauty (Scene 1) more favourably than the cyclist group. 
 
The cyclist group and the bushwalker group differed only with respect to their mean acceptability 
ratings for outdoor recreation for Scene 1 and Scene 4 (which has the same Year 1 image). This 
suggested  that cyclists  as  a  group  are more  comfortable  than  bushwalkers with  the  relative 
openness of these scenes (i.e. basal area = 8 m
2/ha) as a location for outdoor recreation.  
6.2.4 Relationship between attributes 
Spearman  rank  correlations  and  Wilcoxon  signed-rank  tests  were  used  to  examine  whether 
scenic  beauty  acceptability  judgements  are  a  proxy  for  forest  health  or  outdoor  recreation 
acceptability ratings. For each scene, the attributes forest health, scenic beauty and outdoor 
recreation were highly correlated. If a respondent rated forest health highly for a scene then they 
tended to also rate scenic beauty and outdoor recreation highly. The Spearman rank correlations 
between forest health and scenic beauty ranged from .701 to .845. The correlation between Impact of Thinning on Forest Perceptions – Technical Report  2010  
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scenic beauty and outdoor recreation ranged from .566 to .745 and between forest health and 
outdoor recreation from .519 to .720.  
 
Although the correlations were high, Wilcoxon signed-rank tests indicated that for some scenes 
scenic beauty was not a surrogate for forest health or outdoor recreation value. The manager and 
bushwalker groups tended to discriminate between scenic beauty and forest health to a greater 
extent than the cyclists (Table 33). In terms of acceptability ratings for outdoor recreation and 
scenic beauty, the bushwalkers were less likely to discriminate between the attributes (Table 34). 
Both the cyclist and manager groups gave different recreation and scenic beauty acceptability 
ratings for three of the five treatment options (p < .01). 
 
Table 33 Comparison of forest health and scenic beauty ratings by group and scene 
Treatment Option 
Group Membership 
Walkers  Cyclists  Managers 
Mean  Z  P  Mean  Z  P  Mean  Z  P 
Scene 1  (N = 61)  (N = 38)  (N = 102) 
Forest health  3.43  -4.46  .000  3.82  -2.14  .032  4.70  -3.89  .000 
Scenic beauty  3.21      3.38      4.16     
Scene 2  (N = 61)  (N = 38)  (N = 103) 
Forest health  3.98  -2.61  .009  4.45  -.35  .729  5.17  -3.24  .001 
Scenic beauty  3.95      4.38      4.83     
Scene 3  (N = 61)   (N = 39)  (N = 103) 
Forest health  5.98  -.31  .760  5.74  -.30  .763  5.59  -.78  .433 
Scenic beauty  6.03      5.76      5.51     
Scene 4  (N = 59)  (N = 38)  (N = 103) 
Forest health  3.33  -3.70  .000  3.79  -2.08  .037  4.49  -3.31  .001 
Scenic beauty  3.16      3.41      4.08     
Scene 5  (N = 60)  (N = 39)  (N = 101) 
Forest health  3.66  -2.64  .008  3.44  -.50  .617  3.89  -2.75  .006 
Scenic beauty  3.70      3.36      3.48     
 
Table 34 Comparison of scenic beauty and recreation ratings by group and scene 
Treatment Option 
Group Membership 
Walkers  Cyclists  Managers 
Mean  Z  P  Mean  Z  P  Mean  Z  P 
Scene 1       
Scenic beauty  3.21  -2.60  .009  3.38  -4.30  .000  4.16  -3.84  .000 
Recreation   3.64      4.59      4.69     
Scene 2       
Scenic beauty  3.95  -.35  .726  4.38  -1.60  .110  4.83  -.96  .336 
Recreation   3.98      4.67      4.70     
Scene 3       
Scenic beauty  6.03  -2.74  .006  5.76  -3.81  .000  5.51  -4.64  .000 
Recreation   5.51      5.13      4.75     
Scene 4       
Scenic beauty  3.16  -1.98  .048  3.41  -4.11  .000  4.08  -3.65  .000 
Recreation   3.49      4.49      4.51     
Scene 5       
Scenic beauty  3.70  -.30  .761  3.36  -.38  .701  3.48  -1.21  .225 
Recreation   3.57      3.31      3.32     Impact of Thinning on Forest Perceptions – Technical Report  2010  
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6.3   Impact of Simulated Temporal Changes in Forest Scenes 
6.3.1  Previous studies 
One of the research objectives was to evaluate if viewing how a treatment option would change 
over time affects the acceptability rating of that option. Several studies have shown that scenic 
beauty  ratings  change  over  the  forest  harvest  and  regeneration  cycle  (Hull  &  Buhyoff 1986; 
Brunson  &  Reiter  1996;  Shelby  et  al.  2003).  In  a  recent  Australian  study,  Ford  et  al.  (2009) 
compared the acceptability ratings of different silvicultural treatments by using images of the first 
year after harvesting and an animated sequence of simulated forest images covering the period 
of 90 years. They found that as a group, forest industry members did not significantly change 
their ratings after viewing the animated sequence. However, there was a general trend among 
non-affiliated  and  conservation-affiliated  participants  to  increased  acceptance  of  the  more 
intensive  harvesting  systems  when  viewed  as  animations,  and  decreased  acceptance  of  the 
selective system.  
 
6.3.2  Impact on group acceptability ratings 
In our study, after respondents had rated the Year 1 images of the five treatment options, they 
were later asked to rate the same options again but this time they viewed a sequence of images 
that simulated how the forest would look in Years 1, 5, 20, 50, 70 post-treatment. A Wilcoxon 
signed-rank test was used to examine whether respondents changed their acceptability ratings 
after viewing the full temporal sequence for a treatment option. The temporal sequences of 
photo simulations for each treatment option are contained in Appendix C. 
 
Forest health 
Table 35 compares the mean group forest health acceptability rating for the Year 1 and temporal 
sequence of  images  for  each  treatment  option.  The  bushwalker  group  significantly  (p  <  .05) 
modified  its  forest  health  ratings  for  four  of  the  five  treatment  options.  Thinner  treatment 
options were viewed more favourably and the no treatment option less favourably after viewing 
all images. However, the no treatment option (Scene A) remained its preferred option. 
 
Table 35 Impact of viewing all images on forest health acceptability ratings 
Treatment Option 
Group Membership 
Walkers  Cyclists  Managers 
Mean  Z  P  Mean  Z  P  Mean  Z  P 
35-40 m
2/ha (No treatment)   (N = 61)  (N = 38)  (N = 102) 
Scene 3: Yr 1  5.98  -2.32  .021  5.74  -1.83  .068  5.59  -.61  .542 
Scene A: All years  5.51      5.33      5.52     
15 m
2/ha cut stump controlled regrowth  (N = 61)  (N = 38)  (N = 103) 
Scene 2: Yr 1  3.98  -2.52  .012  4.45  -1.36  .175  5.17  -1.04  .300 
Scene B: All years  4.59      4.67      5.33     
15 m
2/ha notching controlled regrowth  (N = 61)  (N = 39)  (N = 103) 
Scene 5: Yr 1  3.66  -1.05  .292  3.44  -.76  .450  3.89  -.90  .367 
Scene C: All years  3.31      3.64      3.71     
8 m
2/ha cut stump controlled regrowth  (N = 59)  (N = 38)  (N = 103) 
Scene 1: Yr 1  3.43  -2.67  .007  3.82  -2.52  .012  4.70  -1.54  .123 
Scene E: All years  4.15      4.71      5.04     Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Treatment Option 
Group Membership 
Walkers  Cyclists  Managers 
Mean  Z  P  Mean  Z  P  Mean  Z  P 
8 m
2/ha cut stump uncontrolled regrowth  (N = 60)  (N = 39)  (N = 101) 
Scene 4: Yr 1  3.33  -3.48  .000  3.79  -2.30  .021  4.50  -1.78  .075 
Scene D: All years  4.20      4.54      4.85     
 
The cyclist group significantly (p < .05) modified its forest health ratings for only two of the five 
treatment options with both 8 m
2/ha treatment options viewed more favourably. The manager 
group  did  not  significantly  change  any  of  its  forest  health  acceptability  ratings.  This  is  not 
surprising as during the preliminary field studies and post-survey interviews, forest managers 
observed that they are trained to take the “longer view” of a forest and silvicultural treatments.  
 
The notching treatment option remained the least preferred and its acceptability rating did not 
change significantly for any group.  
 
Scenic Beauty 
Similar to the forest health attribute, the bushwalker group significantly (p < .05) changed its 
scenic  beauty  acceptability  ratings  for  four of  the five treatment options  (Table  36).  The  no 
treatment option  received  a  weaker  acceptability rating  but  remained  the  group’s  preferred 
option.  As with forest health, the cyclist group significantly (p < .05) modified its scenic beauty 
acceptability ratings for only two of the five treatment options. Both 8 m
2/ha treatment options 
were viewed more favourably after viewing the temporal sequence. 
 
The manager group significantly (p < .05) increased its scenic beauty acceptability ratings for 
three of the five scenes. The no treatment option remained the preferred treatment option. All 
three groups continued to rate the notching treatment option (i.e. 15 m
2/ha notching controlled 
regrowth) as their least preferred forest scene.   
 
Table 36 Impact of viewing all images on scenic beauty acceptability ratings 
Treatment Option 
Group Membership 
Walkers  Cyclists  Managers 
Mean  Z  P  Mean  Z  P  Mean  Z  P 
35-40 m
2/ha (control)   (N = 61)  (N = 38)  (N = 102) 
Scene 3: Yr 1  6.03  -2.44  .015  5.76  -1.89  .059  5.51  -.41  .680 
Scene A: All years  5.54      5.31      5.57     
15 m
2/ha cut stump controlled regrowth  (N = 61)  (N = 39)  (N = 103) 
Scene 2: Yr 1  3.95  -2.19  .029  4.38  -1.02  .308  4.83  -3.33  .001 
Scene B: All years  4.51      4.64      5.27     
15 m
2/ha notching controlled regrowth  (N = 59)  (N = 39)  (N = 103) 
Scene 5: Yr 1  3.70  -.84  .399  3.36  -1.38  .167  3.48  -.85  .396 
Scene C: All years  3.46      3.72      3.64     
8 m
2/ha cut stump controlled regrowth  (N = 60)  (N = 38)  (N = 103) 
Scene 1: Yr 1  3.21  -3.80  .000  3.38  -2.61  .009  4.17  -2.54  .011 
Scene E: All years  4.15      4.47      4.64     
8 m
2/ha cut stump uncontrolled regrowth  (N = 60)  (N = 39)  (N = 101) 
Scene 4: Yr 1  3.16  -3.66  .000  3.41  -2.83  .005  4.08  -2.19  .029 
Scene D: All years  4.07      4.41      4.51     Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Outdoor Recreation 
The bushwalker group significantly (p < .05) improved its outdoor recreation acceptability ratings 
for  three  of  the  five  treatment  options  (Table  37).  The  no  treatment  option  remained  the 
preferred scene and the notching treatment option the least preferred scene. The manager group 
significantly increased its outdoor recreation acceptability rating for three treatment options. 
While improved, the notching treatment option remained the least preferred. The cyclist group 
did not significantly change its outdoor recreation acceptability rating for any of the treatment 
options. 
 
Table 37 Impact of viewing all images on outdoor recreation acceptability ratings 
Treatment Option 
Group Membership 
Walkers  Cyclists  Managers 
Mean  Z  P  Mean  Z  P  Mean  Z  P 
35-40 m
2/ha (control)   (N = 61)  (N = 38)  (N = 102) 
Scene 3: Yr 1  5.51  -1.02  .307  5.13  -1.15  .251  4.75  -1.97  .049 
Scene A: All years  5.31      4.85      5.01     
15 m
2/ha cut stump controlled regrowth  (N = 61)  (N = 39)  (N = 102) 
Scene 2: Yr 1  3.98  -2.37  .018  4.67  -.68  .498  4.70  -3.15  .002 
Scene B: All years  4.56      4.79      5.11     
15 m
2/ha notching controlled regrowth  (N = 59)  (N = 39)  (N = 103) 
Scene 5: Yr 1  3.57  -.014  .989  3.31  -1.55  .121  3.32  -2.76  .006 
Scene C: All years  3.61      3.77      3.83     
8 m
2/ha cut stump controlled regrowth  (N = 60)  (N = 38)  (N = 103) 
Scene 1: Yr 1  3.64  -2.64  .008  4.59  -.19  .851  4.69  -.31  .761 
Scene E: All years  4.38      4.74      4.80     
8 m
2/ha cut stump uncontrolled regrowth  (N = 61)  (N = 38)  (N = 101) 
Scene 4: Yr 1  3.49  -2.77  .006  4.49  -.86  .388  4.51  -.81  .420 
Scene D: All years  4.26      4.74      4.73     
 
6.3.3  Group differences 
Kruskal-Wallis and Mann-Whitney U tests were used to examine if there were differences in how 
the groups rated the temporal forest scenes (Table 38). This revealed that many of the between 
group differences evident after respondents viewed the Year 1 images only had disappeared after 
viewing the full sequence of images for all forest scenes. In general the acceptability ratings of 
the walker and cyclist groups moved closer to the ratings of the manager group.  
 
Table 38 Mean group acceptability ratings by temporal scene 
Scene  Attribute 
Mean acceptability rating  Kruskal-Wallis  Mann-Whitney U 
Walkers  Cyclists  Managers  Sig.  Significantly different groups 
A  Forest health  5.51  5.33  5.52  .503   
Scenic beauty  5.54  5.31  5.57  .500   
Recreation  5.31  4.85  5.01  .337   
B  Forest health  4.59  4.67  5.33  .002  Walkers / Managers (p = .004) 
Cyclists / Managers (p = .004) 
Scenic beauty  4.51  4.64  5.27  .006  Walkers / Managers (p = .009) 
Cyclists / Managers (p = .008) 
Recreation  4.56  4.79  5.11  .092   Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Scene  Attribute 
Mean acceptability rating  Kruskal-Wallis  Mann-Whitney U 
Walkers  Cyclists  Managers  Sig.  Significantly different groups 
C  Forest health  3.31  3.64  3.71  .362   
Scenic beauty  3.46  3.72  3.64  .615   
Recreation  3.61  3.77  3.83  .735   
D  Forest health  4.20  4.54  4.85  .060   
Scenic beauty  4.07  4.41  4.51  .352   
Recreation  4.26  4.74  4.73  .242   
E  Forest health  4.15  4.71  5.04  .010  Walkers / Managers (p = .002) 
Scenic beauty  4.15  4.47  4.64  .343   
Recreation  4.38  4.74  4.80  .319   
 
6.3.4  Summary 
Table 39 summaries the changes in acceptability ratings after respondents viewed the temporal 
sequences for each scene. In general, the scenes with lower basal areas fared better the second 
time. The no treatment option (Scene A) remained the preferred forest scene while Scene C (15 
m
2/ha notching controlled regrowth) remained unacceptable to all groups and least preferred. It 
appears that the main difference between the manager group and the recreation groups was the 
ability of the managers to project how the forest would change over time post-treatment. By 
allowing  the  bushwalker  and  cyclist  groups  to  visualise  how  the  forest  would  mature  post-
treatment, their perceptions moved closer to those of the managers.   
 
Table 39 Comparison of Year 1 and temporal scene acceptability ratings 
Scene/Treatment  Attribute  Change after viewing all images for each scene 
3/A 
(35-40 m
2/ha 
control) 
Forest health    Remained most acceptable scene for each group. 
  Walkers significantly decreased their health rating although still 
“acceptable”. 
Scenic beauty:    Remained most acceptable scene for each group. 
  Walkers significantly decreased their scenic rating although still 
“acceptable”. 
  No longer a significant difference between walkers/managers. 
Recreation:    No longer a significant difference between walkers/managers. 
  Remained most acceptable scene for each group. 
2/B 
(15 m
2/ha Cut Stump 
Controlled) 
Forest health    The significant difference between cyclists/managers and 
walkers/managers remained. 
  Walkers and cyclists significantly increased their forest health ratings. 
  Scene went from unacceptable to acceptable for walkers. 
Scenic beauty:    The significant difference between cyclists/managers and 
walkers/managers remained. 
  Scene went from unacceptable to acceptable for walkers. 
  Walkers and managers significantly increased their scenic ratings. 
Recreation:    Walkers and managers significantly increased their recreation ratings. 
  No longer a significant difference between walkers/managers. 
  Scene went from unacceptable to acceptable for walkers. 
5/C 
(15 m
2/ha notching 
controlled regrowth) 
Forest health    Remained least acceptable to each group. 
  Unacceptable to all groups. 
  Still no between group differences 
Scenic beauty:    Remained least acceptable to each group. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Scene/Treatment  Attribute  Change after viewing all images for each scene 
  Unacceptable to all groups. 
  Still no between group differences 
Recreation:    Remained least acceptable to each group. 
  Unacceptable to all groups. 
  Still no between group differences  
  Managers significantly increased their ratings but still least preferred. 
4/D 
(8m2/ha Cut Stump 
Uncontrolled) 
Forest health    No longer a significant difference between walkers/managers. 
  Scene went from unacceptable to acceptable for walkers and cyclists. 
  Walkers and cyclists significantly increased their ratings. 
Scenic beauty:    No longer a significant difference between walkers/managers. 
  Scene went from unacceptable to acceptable for walkers and cyclists. 
  All groups significantly increased their ratings. 
Recreation:    No longer a significant difference between walkers/managers. 
  No longer a significant difference between cyclists/walkers. 
  Scene went from unacceptable to acceptable for walkers 
  Only Walkers significantly increased their ratings. 
1/E 
(8 m
2/ha cut stump 
controlled regrowth) 
Forest health    Walkers and cyclists significantly increased their forest health ratings. 
  No longer a significant difference between cyclists and managers 
  Smaller but still significant difference between walkers and managers.  
  Scene went from unacceptable to acceptable for walkers and cyclists. 
Scenic beauty:    Ratings for each group significantly improved.   
  No longer a significant difference between cyclists/managers and 
walkers/managers. 
  Scene went from unacceptable to acceptable for walkers and cyclists. 
Recreation:    No longer a significant difference between cyclists/managers and 
walkers/managers. 
  Scene went from unacceptable to acceptable for walkers. 
  Only walkers significantly increased their ratings. 
 
6.4  Pair-Wise Comparison of Test Variables 
By comparing pairs of scenes that only differ with respect to one of the three test variables (i.e. 
basal area, thinning method and regrowth management); the relative importance of the variables 
to  respondent  acceptability  ratings  can  be  assessed.  As  discussed  below,  the  pair-wise 
comparisons of scenes indicate that the thinning method (i.e. cut stump versus notching) was the 
most influential factor in the acceptability ratings of all groups. Next in influence was the basal 
area (i.e. density), with the management of regrowth not particularly important to respondents. 
6.4.1  Notching versus cut stump 
Scenes B and C have similar basal areas (i.e. 15 m
2/ha) and controlled regrowth. They differ only in 
terms of the thinning method. Scene B uses cut stump while Scene C uses notching. A comparison of the 
acceptability ratings of the two scenes indicates a strong preference across all groups for cut stump as the 
thinning method (Table 40).  
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Table 40 Notching versus cut stump 
Attribute/Scene 
Group Membership 
Walkers  Cyclists  Managers 
Mean  Z  P  Mean  Z  P  Mean  Z  P 
Forest health  (N = 59)  (N = 39)  (N = 103) 
B: Cut stump  4.59  -4.85  .000  4.67  -3.08  .002  5.33  -6.95  .000 
C: Notching  3.31      3.64      3.71     
Scenic beauty  (N = 59)  (N = 39)  (N = 103) 
B: Cut stump  4.51  -4.249  .000  4.64  -2.97  .003  5.27  -7.46  .000 
C: Notching  3.46      3.72      3.64     
Recreation  (N = 59)  (N = 39)  (N = 103) 
B: Cut stump  4.56  -4.023  .000  4.79  -3.89  .000  5.11  -6.76  .000 
C: Notching  3.61      3.77      3.83     
6.4.2  Basal area 
Scenes B (15  m
2/ha) and E (8  m
2/ha) differ only in terms of their basal area. Both treatment 
options employ the same thinning method (i.e. cut stump) and include controlled regrowth. As 
shown in Table 41, the basal area made little difference to the cyclists in terms of their acceptability ratings 
for  any  of  the  forest  attributes  (i.e.  forest  health,  scenic  beauty  and  recreation  setting).  Both  the 
bushwalkers and managers gave higher acceptability ratings to Scene B which has the higher basal area (i.e. 
denser forest). The bushwalkers and cyclists showed no significant preference between the two scenes 
with respect to acceptability for outdoor recreation. However, the managers preferred the higher basal 
area (Scene B) as a recreation setting. 
 
Table 41 Basal area comparison (15 m
2/ha versus 8 m
2/ha) 
Attribute/Scene 
Group Membership 
Walkers  Cyclists  Managers 
Mean  Z  P  Mean  Z  P  Mean  Z  P 
Forest health  (N = 60)  (N = 38)  (N = 103) 
B: 15 m
2/ha  4.59  -2.57  .010  4.67  -.24  .808  5.33  -2.11  .035 
E: 8 m
2/ha  4.15      4.71      5.04     
Scenic beauty  (N = 60)  (N = 38)  (N = 103) 
B: 15 m
2/ha  4.51  -2.09  .036  4.64  -.28  .783  5.27  -4.25  .000 
E: 8 m
2/ha  4.15      4.47      4.64     
Recreation  (N = 60)  (N = 38)  (N = 103) 
B: 15 m
2/ha  4.56  -1.35  .177  4.79  -.21  .832  5.11  -2.82  .005 
E: 8 m
2/ha  4.38      4.74      4.80     
6.4.3  Controlled versus uncontrolled regrowth 
Scenes D and E have similar basal areas (i.e. 8 m
2/ha) and both use the cut stump thinning 
method. The options differ only in that the regrowth is actively controlled in Scene E and is 
uncontrolled in Scene D. A comparison of the acceptability ratings of the two scenes revealed no 
preference for controlled regrowth over uncontrolled regrowth or vice versa (Table 42).  
 Impact of Thinning on Forest Perceptions – Technical Report  2010  
 
  49 
Table 42  Uncontrolled and Controlled regrowth 
Attribute/Scene 
Group Membership 
Walkers  Cyclists  Managers 
Mean  Z  P  Mean  Z  P  Mean  Z  P 
Forest health  (N = 60)  (N = 39)  (N = 103) 
D: Uncontrolled  4.20  -.17  .862  4.54  -1.29  .196  4.85  -2.19  .029 
E: Controlled  4.15      4.71      5.04     
Scenic beauty  (N = 59)  (N = 39)  (N = 103) 
D: Uncontrolled  4.07  -.55  .582  4.41  -.66  .513  4.51  -1.45  .148 
E: Controlled  4.15      4.47      4.64     
Recreation  (N = 60)  (N = 39)  (N = 103) 
D: Uncontrolled  4.26  -.75  .451  4.74  -.23  .819  4.73  -.60  .549 
E: Controlled  4.38      4.74      4.80     
6.5   Indicators of Acceptability 
Some researchers contend that public aesthetic judgments of forest and landscape scenes are 
highly affective (i.e., emotion-driven) making cognitive evaluations of silvicultural treatments of 
little value to forest managers (Brunson & Reiter 1996). Others believe that landscape perception 
and cognition are closely related processes (Nassauer 1995). Ford et al. (2009) contend that while 
some people rely on aesthetics to evaluate forest harvest systems, others rely more on thought-
based (i.e. cognitive) processes or a combination of the two.  
 
To examine this issue, 30 survey respondents (10 from each group) were interviewed following 
completion of the questionnaire. During the interviews, the respondents were again shown the 
images  (i.e.  forest  scenes)  from  the  online  questionnaire  and  reminded  of  the  rating  they 
provided. They were asked to describe how they arrived at their acceptability ratings for forest 
health, scenic beauty and outdoor recreation.  
6.5.1  Description of indicators 
We  had  anticipated  that  those  with  a  background  in  forest  management  or  environmental 
management would be able to more clearly articulate their reasons and rely more on cognition 
than affect while other respondents would do the opposite. However, respondents from each 
group were able to articulate the reasons for their acceptability ratings, as opposed to having to 
rely on gut feelings. Table 43 describes the indicators that respondents relied upon in making 
their acceptability judgements. 
 
Table 43 Description of indicators used by interviewed respondents 
Indicator  Description  
Density  The fullness of the understorey and middle-storey was considered. If either storey was ‘too 
dense’ or ‘too thin’, this was a negative indicator of forest health. Respondents looked for an 
understorey and middle-storey density that was “just right”. 
Forest structure  A more complex structure has an understorey, middle-storey and over-storey. A complex forest 
structure provides more diverse habitat for fauna. Forest managers also considered whether the 
appropriate trees were notched/ removed to determine if the forest structure would be healthy 
in the future.  
Age structure  The presence of trees of different ages was a positive indicator. Cues were the presence, number Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Indicator  Description  
and ratio of mature trees, younger trees and saplings. 
Regeneration and 
growth  
 
 
 
Signs of growth and regeneration were viewed positively and included: 
  Regeneration of forest after disturbance (i.e. more plants grow, understorey returns) 
  Growth of the forest over time (i.e. trees get bigger, middle-storey develops) 
  How long it takes to recover  
This indicator requires looking at forest change (or lack of change) over time. 
Colour  
 
Vegetation that was green in colour was considered “alive” and healthy. Brown or discoloured 
(e.g. yellow or grey) vegetation had negative associations (e.g. diseased). 
Dead vegetation  Vegetation that appeared to be dead was viewed negatively.  
Biodiversity  For forest health, biodiversity pertained to the variety of flora species. The presence of certain 
species (e.g. grass trees, banksia) was a cue to biodiversity for some respondents. From a scenic 
and recreation perspective, greater biodiversity offers more “points of interest”. 
Dieback 
 
Indicators of dieback include the health of the crown (i.e. fullness, missing foliage, crown death), 
dead vegetation and death or absence of indicator species (e.g. jarrah or banksia).   
Canopy fullness  A full canopy contained enough mature trees to fill out the over-storey.  Canopy fullness was 
assessed by the degree of continuity in the over-storey.  
Crown fullness  This indicator focuses on the crowns of individual trees. Missing foliage or crowns that were “too 
thin” were considered unhealthy.  
Evidence of 
disturbance or 
threats 
For forest health, disturbance cues included coppice and epicormic
16 regrowth. Signs of threat 
included weeds, invasive species or pests. For recreation, cues included erosion, weeds and 
disease.  
Signs of human 
intervention 
This indicator refers to visible indications that the forest was altered by human activities (e.g. 
logging, trampling) 
Logging and 
stumps 
These are specific indicators of human intervention in the forest. 
View into the 
forest 
This indicator pertains to the ability to see a considerable distance into the forest.  
Accessibility  The ability to move through the landscape is an important consideration for recreation activities. 
An understorey or middle-storey that is “too dense” is negative in terms of access.  
6.5.2  Forest health indicators 
Respondents used more indicators to assess a scene’s forest health than for either scenic beauty 
or outdoor recreation. The dominant indicators were regeneration and regrowth, colour, disease, 
forest structure and density (Table 44). The (+) and (-) signs reflect whether respondents applied 
the  indicator  in  a  positive  or  negative  manner  in  assessing  forest  health.  For  example,  the 
indicator ‘low density/not too dense’ (+) was viewed as a positive attribute of a forest scene, in 
that they liked that the scene had a low density. By comparison the indicator ‘crown health’ (+/-) 
was applied as a positive indicator by some (e.g. A healthy crown is a sign of a healthy forest), 
while others applied the same indicator in a negative fashion (e.g. If the tree crowns are too thin 
it indicates an unhealthy forest).   
 
                                                 
16 Epicormic growth on stems of trees is characteristic regrowth after being scorched and burnt by wildfires 
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Table 44 Indicators used to rate forest health acceptability 
Acceptability Indicator 
Walkers 
(n=10) 
Cyclists 
(n=10) 
Managers 
(n=10) 
All 
(n = 30) 
Freq.  Freq.  Freq.  Freq. 
1.  Complex forest structure (+)  9  6  8  23 
  Understorey and middle-storey plants (+/-)  8  6  7  21 
2.  Growth and regeneration (+)  7  7  8  22 
3.  Colour (+/-)  8  7  6  21 
4.  Dieback/disease         
  Dead vegetation (-)  6  6  8  20 
  Crown health (+/-)  4  6  9  19 
  Death / absence of indicator species (-)  1  1  4  6 
5.  Trees of varying age (+)  4  7  7  18 
6.  Density of trees and vegetation        20 
  Density too low/sparse (-)  4  5  3  12 
  Too dense/overstocked (-)  3  2  4  9 
  Low density/"not too dense"(+)  1  1  6  8 
  Dense (+)  2  5  1  8 
7.  Logging (-)  7  7  3  17 
8.  Biodiversity (+)  4  2  4  10 
9.  Canopy fullness (+/-)  2  0  4  6 
10.  Signs of human intervention or presence (-)  2  1  1  4 
11.  Evidence of disturbance or threats (-)  0  0  3  3 
Average Number of Cues (per respondent):  7  7  9  8 
 
The most  frequently  applied  indicator  was  signs of  regeneration and  regrowth.  Respondents 
applied this indicator by looking over the entire temporal sequence to see how the forest was 
changing and if it was regenerating after disturbance (e.g. logging). They expected a regenerating 
forest to have more plants over time and regrowth in the forest understorey. The emergence of a 
middle-storey and increases in tree size (e.g. trees getting wider and taller) were also used as 
indications of regeneration and therefore health. The length of recovery was also applied as an 
indicator,  with  a  short  recovery  time  a  positive  indicator  of  health.  During  interviews, 
respondents sometimes mentioned that a particular scene was  “taking too long” to grow or 
recover and this raised questions in the minds of respondents about the health of the forest.  
 
Most of the scenes were green, which respondents interpreted as a sign that the forest was 
“alive” and “thriving”. The brown vegetation in Scene 5/C (i.e. notching) was described as dead, 
diseased,  drought-affected  or  burnt  and  an  indicator  of  poor  health.  A  few  respondents 
commented that they had looked for signs of discoloured (e.g. yellow or gray) vegetation, as an 
indication that the forest was under stress (e.g. disease or drought). Although both browning and 
discolouration  were  used  as  negative  indicators  of  forest  health,  if  the  vegetation  showed 
recovery over time, then forest health was perceived as improving.  
 
Signs of disease, including dieback, were another indicator of poor forest health. When asked 
how they  would  determine  the  presence of  dieback  from  a  photo, managers  indicated  they 
would look at crown health (e.g. missing or dying leaves or foliage), dead vegetation (i.e. trees, Impact of Thinning on Forest Perceptions – Technical Report  2010  
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understorey or middle-storey species) and death or absence of indicator species, such as jarrah 
and banksia. The recreationists cited similar cues but did not necessarily explicitly associate them 
with dieback disease. 
 
Forest structure was an important forest health indicator for all three groups. Indicators included 
the  presence  of  all  three  layers  (i.e.  understorey,  middle-storey  and  canopy).  Cyclists  and 
bushwalkers viewed a forest with a layered structure as a healthy forest that provides a range of 
fauna habitat. Managers shared this perspective but also brought a utilitarian perspective by 
discussing  whether  the  appropriate  trees  were  notched  or  removed  to  ensure  a  sufficient 
number of crop trees. 
 
Three quarters of those interviewed used density as an 
indicator of forest health. Managers were more likely 
to view low density as an indicator of a healthy forest, 
whereas the recreationalists, especially cyclists, viewed 
a  less  dense  forest  as  less  healthy.  During  the 
interviews, managers were more concerned about an 
overstocked or overly dense forest than a forest that is too sparse. Forest managers expressed a 
professional duty of care to ensure that forests do not become overstocked and thus remain 
healthy. An overstocked stand, the managers often noted, is more vulnerable to drought and 
disease as trees compete for limited resources. Without thinning, the “forest cannot reach its full 
potential”. Those respondents interviewed with a stronger environmental orientation on the EEP 
scale  expressed  a  different  philosophy,  stating  that  the  forest  should  be  allowed  to  “move 
through its natural cycle of life” rather than being subjected to human intervention. 
 
While forest structure (i.e. presence of an understorey, 
middle-storey and canopy) was an important indicator of 
forest  health  for  all  three  groups,  the  managers  also 
introduced a utilitarian or anthropocentric perspective. 
This took the form of concern about whether or not the 
forest  thinning  removed  the  appropriate  trees  so  that 
the  remaining  trees  could  mature  into  a  viable 
commercial forest.  
 
Along  similar  lines,  recreationalists  associated  signs  of  human  intervention  such  as  logging 
including the presence of stumps as a negative forest health indicator. Most of the recreationists 
perceived lower density stands as less healthy, often because they had been “messed with” by 
humans. This is consistent with the finding of Hull et al. (2001) that perceptions of forest health 
are associated with “natural” conditions. 
 
Most of the managers believed that a thinned stand is more resilient than a denser stand and 
thus healthier. However, the density in Scenes 1/E and 4/D (i.e. basal area of 8 m
2/ha) was 
deemed too low by some managers. Most of the recreationists perceived lower density stands as 
less healthy, in part because they had been “messed with” by humans.  
 
A forest should be allowed to “move 
through its natural cycle of life”. 
A bushwalker 
Without thinning, a “forest cannot 
reach its full potential”. 
A forest manager Impact of Thinning on Forest Perceptions – Technical Report  2010  
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The majority of bushwalkers and cyclists indicated that logging negatively affects forest health 
and thus signs of logging (e.g. stumps) were a negative indicator of forest health.  The managers 
were  less  likely  to  view  logging  activity  and/or  stumps  as  detrimental  to  forest  health.  For 
managers, the impact of logging on forest health was dependent on which trees were removed 
and the health of the remaining trees. 
 
The researchers had expected that respondents would rate the notching treatment option (Scene 
5/C) more favourably after viewing the temporal sequence. The brown foliage that dominated 
perceptions of the Year 1 image was no longer evident in later images. However, its acceptability 
ratings did not significantly improve for any group. 
 
Those respondents with silvicultural expertise noted that when they viewed Scene 5 (Year 1 
image only); the discoloured foliage suggested either dieback or notching. Upon viewing the 
temporal sequence (Scene C), some of the forest managers concluded that it was not dieback but 
notching. Interestingly, as a group, managers did not improve their forest health acceptability 
rating for this scene after viewing the temporal sequence (Scene C). Based on the interviews, this 
may  be  related  to  the  perceived  lack of  growth  and  regeneration  over the  sequence.  Some 
managers felt that after the dead trees were removed, the remaining vegetation should have 
“thrived’ (i.e. trees should get wider and taller and more trees should grow). However, the latter 
years of Scene C (i.e. 50 and 70 years) did not meet the managers’ expectations of growth after 
so many trees were removed (Figure 5). This was likely related, at least in part, to the ongoing 
management regime that is included in all the treatment options, which gave managers a sense 
that the forest’s growth was being suppressed.  
 
Some of the bushwalkers and cyclists commented that something was “holding back” the forest 
in Scene C. As shown in Figure 5, the brown foliage from the notching disappears in later years, 
however in the medium term (e.g. Year 25) the forest looks “spindly” with weak crowns. These 
are characteristics that respondents associated with a less healthy forest and may explain why 
the notching treatment option did not fare better as a temporal sequence of images.   
 
Managers in particular noted that a forest could be healthy, but not scenic. To illustrate this 
point, a respondent gave the example of a jarrah forest that is not scenic to everyone, even if it is 
healthy. Only two respondents, both recreationists, indicated that their perceptions of scenic 
beauty influenced their forest health ratings. One of these respondents indicated that he/she had 
little knowledge of how forest ecosystems function and thus was forced to rely on aesthetic 
judgments  as  a  crude  proxy  of  forest  health.  In  the  absence  of  ecological  knowledge,  this 
respondent took a precautionary approach by favouring forest scenes where there were fewer 
signs of human intervention. 
 
The above analysis suggests that rather than simply relying on aesthetic judgments to assess 
forest health acceptability, most recreationists apply ecological indicators not dissimilar to those 
used by forest managers.  Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Scene C: 15 m2/ha, notching, controlled regrowth 
     
Year 1  Year 25  Year 70 
Figure 5: Years 1, 25 and 70 for the notching option 
 
 
 
Note: Full sequence of images is contained in Appendix C. 
 
 
 
 Impact of Thinning on Forest Perceptions – Technical Report  2010  
 
  55 
6.5.3  Scenic beauty indicators 
The dominant indicators of scenic beauty acceptability were signs of logging or stumps, dead 
vegetation, age and forest structure (Table 45). Most of the interviewed respondents relied 
upon many of the same indicators when judging both scenic beauty and forest health. This 
included  dead  vegetation,  age  and  forest  structure,  colour  and  density.  However,  on 
average, respondents applied fewer indicators to judge scenic beauty (5-6 indicators) than 
forest health (7-9 indicators).   
 
Table 45  Indicators used to rate scenic beauty acceptability 
Acceptability Indicator  Walkers 
(n=10) 
Cyclists 
(n=10) 
Managers 
(n=10) 
All 
(n = 30) 
  Freq.  Freq.  Freq.  Freq. 
1.  Logging / stumps (-)  9  9  5  23 
2.  Dead vegetation (-)  5  3  6  14 
3.  Trees of varying age (+)  4  4  5  13 
4.  Complex forest structure (+)  1  6  5  12 
  Understorey and middle-storey plants (+/-)  3  3  5  11 
5.  Colour (+/-)  4  3  4  11 
6.  Density         
  Dense (+)  4  5  2  11 
  Too open/sparse (-)  5  3  3  11 
  Open/not too dense (+)  3  2  4  9 
  Too dense (-)  3  0  3  6 
7.  View into forest (+)  1  3  5  9 
8.  Canopy fullness (+)  4  2  1  7 
9.  Regeneration (+)  1  2  3  6 
10.  Biodiversity (+)  1  0  5  6 
11.  Signs of human intervention or presence (-)  2  3  1  6 
12.  Crown fullness (+)  2  0  1  3 
13.  Dieback / disease (-)  0  0  1  1 
14.  Other (e.g. site features such as topography)  2  3  2  7 
Average Number of Cues (per respondent)  5  5  6  6 
 
Although scenic beauty and forest health had many indicators in common, there were also 
differences.  For instance, dieback was among the most common indicators of forest health, 
but was mentioned only once with respect to scenic beauty judgements. Signs of logging 
activity or stumps were more important indicators of scenic beauty than forest health. 
 
There  were  also  differences  in  the  interpretation  of  some  indicators.  In  scenic  beauty 
judgements,  the  indicators  biodiversity  and  forest  structure  (i.e.  the  presence  of  an 
understorey, middle-storey and canopy) were described as offering “points of interest” in 
the landscape rather than strictly as indicators of forest health.   
 
Signs of human presence or intervention were a negative indicator of scenic beauty. Cues for 
this indicator included the presence or absence of power lines, buildings, roads and paths 
made  by  people,  4-wheel  drive  vehicles  or  trailbikes.  Some  respondents  described Impact of Thinning on Forest Perceptions – Technical Report  2010  
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sensations as cues, using terms such as “suppressed”, “too thin”, “just feels unnatural” or 
“something does not feel right”.  
 
Seventeen  of  the  30  interviewed  respondents  indicated  that  their  perceptions  of  forest 
health influenced their perceptions of scenic beauty, rather than the other way around. This 
included  three  forest  managers,  nine  bushwalkers  and  five  cyclists.  Some  respondents 
mentioned site conditions they associated with greater scenic beauty. These were a clear 
blue sky, hilly terrain or a view from high ground.  
6.5.4  Outdoor recreation indicators 
The  indicators  most  commonly  used  were  accessibility  for  recreation  activities,  dead 
vegetation,  density,  dieback  and  signs  of  human  intervention  (Table  46).  On  average, 
respondents used only four indicators when making their acceptability ratings. 
 
Table 46 Indicators of outdoor recreation setting acceptability 
Acceptability Indicator 
Walkers 
(n=10) 
Cyclists 
(n=10) 
Managers 
(n=10) 
All 
(n = 30) 
Freq.  Freq.  Freq.  Freq. 
1.  Accessibility for recreation (+/-)  7  9  9  25 
  Ease of building a trail (+)  1  1  3  5 
2.  Dead Vegetation (-)  3  3  3  9 
3.  Density         
  Too thin (-)  5  2  2  9 
  Dense (+)  2  0  2  4 
4.  Dieback / disease (-)  3  2  2  7 
5.  Signs of human intervention or presence (-)  2  2  3  7 
6.  Complex forest structure (+)  2  1  3  6 
7.  View through forest (+)  2  3  1  6 
8.  Evidence of disturbance or threats  (+/-)  2  1  3  6 
9.  Canopy fullness (+)  1  3  1  5 
10.  Growth and regeneration (+)  0  4  0  4 
11.  Trees of varying age (+)  1  0  2  3 
12.  Biodiversity (flora) (+)  2  0  1  3 
13.  Logging/ stumps (-)  1  1  0  2 
14.  Other (e.g. site features such as Parrot bush, 
terrain, safety hazards) 
1  2  1  4 
Average Number of Cues (per respondent)  4  4  4  4 
 
Accessibility for recreational activities was by far the most important indicator used to judge 
the acceptability of a forest scene for outdoor recreation. None of the photo simulations 
included a path or trail for recreational activities. Most of those interviewed indicated that 
they looked at the potential for moving through the landscape based on the characteristics 
of  one  or  more  recreational  activities.  The  most  frequently  mentioned  activities  were 
bushwalking, cycling, orienteering and camping. 
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Rather  than  look  at  recreation  potential  from  the perspective of their own recreational 
activities, those interviewed indicated that for each scene they envisioned the activity that 
would be the best fit for the characteristics of that scene. Quite dense scenes were still 
suitable for orienteering but perhaps not cycling, while very open scenes would be more 
suitable for camping rather than bushwalking. 
 
Forest accessibility  for  recreation was  strongly  associated  with  forest  density.  Managers 
tended to view open stands as more acceptable for recreation. They were more likely to 
consider  how  easy  it  would  be  to  build  a  trail.  Bushwalkers  viewed  density  as  a  less 
important barrier than did cyclists. This is likely related to the particular recreational activity, 
as bushwalkers can more easily overcome physical barriers in the landscape than cyclists. 
 
The interviewed respondents reflected two perspectives on the compatibility of forests and 
outdoor  recreation.  Some  believed  that  outdoor  recreation  should  be  concentrated  in 
already degraded areas of forest (e.g. weeds, erosion, disease), thus protecting healthier 
forest from damage due to recreational activities. For some a forest could be “too healthy” 
for recreation. Others indicated that degraded areas of forest should be left to recover 
without the stress of recreational activities that could compromise the recovery.  
 
Some indicators that were negatively associated with forest health and scenic beauty were 
positively  associated  with  outdoor  recreation.  For  some  respondents,  the  presence  of 
disease  or  disturbance  was  positively  associated  with  suitability  for  outdoor  recreation. 
Stands  reflecting  these  conditions  were  considered  degraded;  therefore,  impacts  from 
recreation would be more acceptable than in a healthy stand.  
 
Both  perspectives  were  reflected  in  how  respondents  viewed  dieback  and  outdoor 
recreation. Some cited dieback affected forest as an example of a situation in which the 
forest is already degraded and should be left to recover without the stress of recreational 
activities. For these respondents, in terms of outdoor recreation a dieback-affected stand is 
less acceptable than a dieback free stand. Other respondents stated that a dieback infected 
area is already degraded and should be used for recreation in favour of healthier dieback 
free forests. 
 
A few respondents mentioned favourable forest or landscape characteristics for outdoor 
recreation. These were flat terrain, wildflowers, water, leaf litter and level of challenge
17. 
Features that would make a forest setting less desirable for recreation included rocks, gravel 
and sand, the presence of Parrot bush and potential hazards (e.g. fallen logs, dead trees). 
 
The  majority  of  those  interviewed  (i.e.  21  of  30  respondents)  indicated  that  their 
assessments of scenic beauty influenced their ratings for outdoor recreation.  
                                                 
17 Level of  challenge is related to terrain, obstacles and density of forest. The level  of challenge 
preferred was dependent on the level of experience of the recreational user. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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6.5.5  Elaboration Likelihood Model 
The Elaboration Likelihood Model (Petty & Cacioppo 1986) suggests that individuals can take 
two routes (i.e. central and peripheral) when interpreting messages. In some situations, a 
mixture of central and peripheral route processes will guide information processing.  
 
The central route consists of thoughtful consideration of the content of the message. In this 
case the messages were the photo simulations of the treatment options. Central processing 
has two prerequisites: It can only occur when the receiver has both the motivation and the 
ability to think about the message and its topic. The more an individual is involved in the 
topic (i.e. it is salient, relevant, or important to the individual), the more motivation that 
person will have to think about the message (Petty & Cacioppo 1979). Other motivational 
factors include a person’s "need for cognition" (i.e. their innate desire to enjoy thinking). 
Ability factors include the availability of cognitive resources (e.g. the presence or absence of 
time  pressures  or  distractions)  or  relevant  knowledge  needed  to  carefully  scrutinise 
messages. Attitude changes that result mostly from processing issue-relevant arguments 
(central  route)  show  greater  temporal  persistence,  greater  prediction  of  behaviour,  and 
greater resistance to counter persuasion than attitudes resulting mostly from peripheral 
cues (Petty & Cacioppo 1986). 
 
Peripheral route processes do not involve extensive cognitive processing of the information 
presented. The person relies upon cues such as the perceived credibility and attractiveness 
of  the  source.  Such mental  shortcuts or  heuristics allow  an  individual  to  use  a minimal 
amount of cognition to make a decision. Although heuristics help people to make decisions 
and function in a complex world, they can also lead to inaccurate decisions and judgments 
(Kahneman et al. 1982).  
 
The individuals who volunteered for post-survey interviews appeared to rely largely on the 
central  processing  route  when  evaluating  the  photo  simulations.  The  interviewed 
respondents had little difficulty in expressing the reasons for their forest scene ratings. Their 
responses  were  primarily  thought-based  as  opposed  to  emotional.  Many  of  those 
interviewed were very concerned about being consistent in their logic and appeared to be 
very motivated.  
 
What  cannot  be  determined  by  this  study  is  the  degree  to  which  the  interviewed 
respondents are representatives of the general public in their information processing style. 
It may well be that these respondents are more reliant on the central processing route than 
most members of the public.  
6.6  Influence of Management Beliefs 
Although Kruskal-Wallis tests (Table 47) revealed significant differences (p < .05) in some 
scene acceptability ratings based on management beliefs, regression analysis determined 
that the management beliefs tested in this study were not good predictors of a respondent’s 
scene preferences.  
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Table 47 Relationship between management beliefs and forest scene preferences 
Scene / 
Treatment option 
Kruskal-Wallis Significance* 
It is 
sometimes 
necessary to 
thin a forest 
Thinning 
decreases 
scenic 
beauty 
Forest 
management and 
recreation can co-
exist satisfactorily 
Thinning to 
improve flows 
into dams is 
acceptable 
Thinning to 
improve stream 
ecosystems  is 
acceptable 
Scene A:  35-40 m
2/ha (control)  
  Forest health  .418  .797  .193  .717  .837 
  Scenic beauty  .288  .484  .661  .620  .780 
  Recreation  .205  .258  .754  .547  .922 
Scene B: 15 m
2/ha cut stump controlled regrowth 
  Forest health  .011  .073  .195  .008  .015 
  Scenic beauty  .002  .009  .005  .006  .007 
  Recreation  .072  .016  .063  .265  .233 
Scene C: 15 m
2/ha notching controlled regrowth 
  Forest health  .093  .160  .183  .060  .034 
  Scenic beauty  .058  .022  .017  .018  .159 
  Recreation  .050  .230  .004  .028  .250 
Scene D: 8 m
2/ha cut stump uncontrolled regrowth 
  Forest health  .032  .007  .001  .021  .027 
  Scenic beauty  .080  .003  .001  .060  .071 
  Recreation  .086  .020  .003  .246  .143 
Scene E: 8 m
2/ha cut stump controlled regrowth 
  Forest health  .007  .002  .000  .049  .140 
  Scenic beauty  .254  .013  .000  .054  .227 
  Recreation  .076  .050  .001  .018  .027 Impact of Thinning on Forest Perceptions – Technical Report  2010  
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7.  Demographic and Values Influences 
7.1  Demographic Influences 
7.1.1  Previous studies 
Many studies have reported statistically significant but typically weak relationships between 
some demographic variables and environmental value orientation, landscape preferences 
and judgements of forest management acceptability. Variables reported to be significant in 
at least some studies include age (Abrams et al. 2005; Tahvanainen et al. 2001), gender 
(Abrams et al. 2005; Gobster 1996; Vaske et al. 2001), level of education (Abrams et al. 
2005; Vaske et al. 2001), place of residence (Abrams et al. 2005; Gobster 1996; Hull et al. 
2001; Tahvanainen et al. 2001; Vaske et al. 2001; Williams & Cary 2002), occupation and 
training (Mann & Absher 2008; Vaske et al. 2001).  
7.1.2  Environmental orientation 
A Mann-Whitney U test (p = .001) revealed that, as a group, female respondents (mean = 
2.21)  were  significantly  more  towards  the  environmental  end  of  the  scale  than  male 
respondents (mean = 2.70). This is consistent with previous findings that females tend to be 
more eco-centric than males (Abrams et al. 2005; Gobster 1996; Vaske et al. 2001).  
 
The other demographic characteristics (i.e. age, location of residence and level of education) 
were  not  related  significantly  (p  <  .05)  to  a  respondent’s  environmental-economic 
orientation. Although the level of education was not a predictor of an individual’s EEP score, 
whether  they  had  a  background  in  silviculture  was  significant.  Those  with  a  silviculture 
background (mean = 3.10) were more likely to be more towards the middle of the EEP scale 
(p = .000) than other respondents (mean = 2.39). 
7.1.3  Resource management belief statements  
There was no significant relationship (p < .05) between a respondent’s age, gender, place of 
residence  or  level  of  education  and  their  beliefs  about  forest  management.  However, 
significant differences were found between those with a silviculture background and other 
respondents for most forest management belief statements (Table 48). Similarly, within the 
manager  group,  those  with  a  silviculture  background  held  significantly  different 
management beliefs than other managers (Table 49).  
 
Table 48 Comparison of respondents with and without a silviculture background 
Belief statement 
Mean  Mann-
Whitney U 
test sig.  Silviculture  other 
It is sometimes necessary to thin a forest to improve forest health  6.45  4.99  .000 
Thinning a forest decreases its scenic beauty  2.73  4.49  .000 
Scenic beauty is a good indicator of forest health  3.33  4.27  .001 
Presence of standing dead trees is a sign of an unhealthy forest  2.76  3.31  .042 Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Belief statement 
Mean  Mann-
Whitney U 
test sig.  Silviculture  other 
Forest thinning can increase amount of water in nearby streams.  6.18  5.02  .000 
Thinning forests to improve flows into public dams is acceptable  5.90  4.02  .000 
Forest thinning to help stream ecosystems is acceptable  5.85  4.59  .000 
Forest management activities and forest recreation can co-exist 
satisfactorily 
6.47  5.32  .000 
Level of public trust in agency is critical to acceptability of forest 
management activities 
5.44  5.68  .646 
 
Table 49 Comparison of managers with a silviculture background and other managers 
Management belief statement 
Mean  Mann-
Whitney U 
test sig.  Silviculture 
managers 
Other 
managers 
It is sometimes necessary to thin a forest to improve forest health  6.45  5.29  .000 
Thinning a forest decreases its scenic beauty  2.73  3.94  .000 
Scenic beauty is a good indicator of forest health  3.33  3.98  .043 
Presence of standing dead trees is a sign of an unhealthy forest  2.76  3.49  .034 
Forest thinning can increase amount of water in nearby streams.  6.18  5.66  .005 
Thinning forests to improve flows into public dams is acceptable  5.90  4.33  .000 
Forest thinning to help stream ecosystems is acceptable  5.85  4.80  .001 
Forest management activities and forest recreation can co-exist 
satisfactorily 
6.47  5.26  .000 
Level of public trust in agency is critical to acceptability of forest 
management activities 
5.44  5.69  .741 
7.1.4  Forest treatment preferences  
No significant relationship (p < .05) was found between a respondent’s age, gender, place of 
residence or level of education and their forest scene preferences. Having a disciplinary 
background  in  silviculture  was  significant  for  only  one  of  the  five  forest  scenes.  Mann-
Whitney U tests revealed that respondents with a silviculture background viewed Scene B 
(15 m
2/ha, Cut Stump, Controlled Regrowth) more favourably in terms of forest health (p = 
.006), scenic beauty (p = .008) and outdoor recreation (p = 0.10) than other respondents. 
7.2  Environmental-Economic Orientation 
7.2.1  Previous studies 
Other  studies  have  found  environmental  values  to  be  a  significant  predictor  of 
environmental attitudes (Schultz & Zelezny 1999), policy support (Rauwald & Moore 2002) 
and forest management attitudes (Abrams et al. 2005; Ford et al. 2005; Karppinen 1998; Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Manning et al. 1999; Shindler et al. 1993; Winter & Lockwood 2005). Both Nassauer (1995) 
and  Ribe  (2005)  have  reported  a  significant  relationship  between  an  individual’s 
environmental values orientation and perceptions of scenic beauty.  
7.2.2  Resource management belief statements  
Those respondents more towards the environmental end of the EEP scale were less likely to 
support forest thinning to improve forest health or to believe that thinning could increase 
stream flow (Table 50). They were less likely to view forest thinning for the purpose of 
increasing public water supply or improving stream ecosystems as acceptable. They also 
were less confident that recreation and forest management activities can satisfactorily co-
exist. 
 
Table 50 Correlations between EEP score and management beliefs 
Belief statement  Spearman’s Rho  Sig. 
It is sometimes necessary to thin a forest to improve forest health  .422  .000 
Thinning a forest decreases its scenic beauty  -.306  .000 
Scenic beauty is a good indicator of forest health  -.127  .077 
Presence of standing dead trees is a sign of an unhealthy forest  -.081  .260 
Forest thinning can increase amount of water in nearby streams.  .254  .001 
Thinning forests to improve flows into public dams is acceptable  .397  .000 
Forest thinning to help stream ecosystems is acceptable  .319  .000 
Forest management activities and forest recreation can co-exist satisfactorily  .375  .000 
Public trust in agency is critical to acceptability of forest management activities  .048  .497 
 
In interviews, those closer to the environmental end of the scale expressed a “nature knows 
best” philosophy, in which forests are most healthy when human intervention is absent. This 
relationship has been reported in other studies (Abrams et al. 2005; Hull et al. 2001) and 
may  reflect  a  conceptual model of  nature  as  a complex,  interdependent system, where 
human actions can cause unforeseen consequences and chain reactions (Kempton  et al. 
1995). 
7.2.3  Forest treatment preferences  
An  analysis  of  Spearman  rank  correlations  revealed  no  significant  relationship  (p  <  .05) 
between a respondent’s position on the EEP scale and their forest scene preferences for any 
of the attributes (i.e. forest health, scenic beauty and outdoor recreation suitability). Impact of Thinning on Forest Perceptions – Technical Report  2010  
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8.  Conclusions and Management Implications 
8.1  Summary of Key Findings 
8.1.1  Silviculture treatment preferences 
When shown the photo simulations, all three groups held the same relative preferences for 
the silvicultural treatments. Table 51 lists the treatment options in order of preference. All 
groups  preferred  the  no  treatment  option  (Scene  3/A).  Of  the  three  test  variables,  the 
thinning  method  (cut  stump  versus  notching)  was  the  most  influential  in  determining 
respondent  preferences. The  forest  scene that  used  notching  (Scene 5/C)  was  the  least 
preferred. All three groups gave “unacceptable” ratings for this option for each attribute (i.e. 
forest health, scenic beauty and outdoor recreation suitability). The next most influential 
test variable was basal area. Respondents preferred a basal area of 15 m
2/ha over 8 m
2/ha.  
Whether or not a forest scene included control of regrowth was the least important test 
variable.  Respondents showed a slight preference for controlled regrowth over uncontrolled 
regrowth.  
 
Table 51 Silvicultural treatment options in order of preference 
Treatment Option  Basal Area  Thinning Method  Regrowth Control 
A  35-40 m
2/ha  None (no treatment)  None (control) 
B  15 m
2/ha  Cut Stump  Controlled 
E  8 m
2/ha  Cut Stump  Controlled 
D  8 m
2/ha  Cut Stump  Uncontrolled 
C  15 m
2/ha  Notching  Controlled 
 
Viewing the temporal sequences of images for the treatment options did have some effect 
on group preferences. In general, the scenes with lower basal areas fared better the second 
time (i.e. after viewing the full sequence of images). After viewing the temporal sequences, 
the acceptability ratings of the bushwalker and cyclist groups moved closer to those of the 
manager group. Bushwalkers were more likely to improve their acceptability ratings than the 
other two groups, with all but the notching option (Scene C) receiving “acceptable” ratings 
on all three attributes. By being able to view how the forest would change over the years 
post-treatment, the bushwalkers and cyclists gained the long-term forest system perspective 
that forest managers already had through their professional training.  
8.1.2  Is scenic beauty a proxy for forest health? 
For each scene, the attributes forest health, scenic beauty and outdoor recreation were 
highly correlated. For some scenes, such as the no treatment option, differences between 
the acceptability ratings for forest health and scenic beauty were very small. The manager 
and bushwalker groups tended to discriminate between scenic beauty and forest health to a 
greater extent than the cyclists. The cyclist and manager groups tended to differentiate their 
acceptability ratings for outdoor recreation and scenic beauty to a greatest extent than did 
the bushwalkers. 
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It  appears  from  the  post-survey  interviews  that  respondents  applied  a  more  complex 
cognitive  model  to  evaluate  forest  health  acceptability  than  for  either  scenic  beauty  or 
outdoor recreation suitability. The dominant indicators of forest health were regeneration 
and  regrowth,  vegetation  colour,  disease,  forest  structure  (presence  of  an  understorey, 
middle-storey and canopy) and density.  
 
While it is often argued that lay people apply different criteria than forest management 
experts when assessing a forest scene, our study found that both used similar indicators to 
assess forest health. There were however some differences. Managers were more likely to 
view low density as an indicator of a healthy forest, whereas the recreationalists, especially 
cyclists, viewed a less dense forest as less healthy. The recreationalists associated signs of 
human intervention such as logging, including the presence of stumps, as a negative forest 
health indicator.  
 
On average, respondents used fewer indicators to judge scenic beauty than forest health. 
The dominant indicators of scenic beauty acceptability were signs of human intervention 
(e.g.  logging  or  stumps),  dead  vegetation,  and  forest  structure  and  age.  Most  of  the 
interviewed respondents relied upon many of the same indicators when judging both scenic 
beauty and forest health. However, while signs of disease was among the most common 
indicators  of  forest  health,  it  was  mentioned  only  once  with  respect  to  scenic  beauty. 
Further, signs of logging activity or stumps were more important indicators of scenic beauty 
than forest health.  An indicator associated with scenic beauty but not forest health was the 
view or ‘vista’ into the forest. The majority of interviewed respondents indicated that their 
perceptions of forest health influenced their perceptions of scenic beauty, rather than the 
other way around.  
 
Accessibility for recreational activities was by far the most important indicator used to judge 
the acceptability of a forest scene for outdoor recreation. Forest accessibility for recreation 
was strongly associated with forest density. Those interviewed indicated that for each scene 
they envisioned the activity that would be the best fit for the characteristics of that scene. 
Quite dense scenes were still suitable for orienteering but perhaps not cycling, while very 
open scenes would be more suitable for camping rather than bushwalking. 
8.1.3  Forest and water management beliefs 
Some management beliefs were shared by all groups. All three groups strongly agreed that 
public trust in the forest managers is essential if the public is to accept their management 
activities. They were also quite optimistic that active forest management (e.g. silvicultural 
treatments)  and  recreation  activities  could  satisfactorily  co-exist.  They  all  agreed  that 
standing dead trees is not necessarily a sign of an unhealthy forest. 
 
The managers group was more supportive of thinning forests to encourage forest health, 
although  all  groups  agreed  to  some  extent.  In  the  post-survey  interviews,  those  who 
disagreed with thinning indicated a ‘nature knows best’ and non-interventionist philosophy. 
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Both the bushwalker and cyclist groups indicated that forest thinning would decrease scenic 
values, although in interviews they noted that the extent of negative impact on scenic values 
would depend on how the thinning was conducted. In interviews, those who had indicated 
in the survey that thinning would not decrease scenic values, stated that while short-term 
negative impacts were likely, in the longer term scenic values would not be diminished and 
could even improve.  
 
Most of the interviewed respondents described scenic beauty as a positive but imperfect 
indicator of forest health. Respondents from all groups noted that a scenic forest could have 
underlying unhealthy conditions that are not visible, such as pests or non-native species, 
dieback or other diseases, poor fauna habitat, low biodiversity, or overstocked conditions. 
 
All three groups agreed that forest thinning can increase stream flows. However, there was 
disagreement when asked if it would be acceptable in a drying climate to undertake forest 
thinning to improve flows into public water supply dams. The manager group was the only 
one supportive of thinning to increase public water supply. Reasons given in interviews for 
not supporting thinning for this purpose included a need for more information about the 
efficacy  and  impacts  of  thinning  and  a  belief  that  better  alternatives  exist,  including 
desalination.  While  respondents  were  more  supportive  of  thinning  to  aid  stream 
ecosystems, bushwalkers in particular did not support this purpose. This appears to largely 
reflect a non-interventionist philosophy of letting nature take care of itself. 
 
The management beliefs tested in this study were not good predictors of a respondent’s 
acceptability ratings for the forest scenes. It appears that respondents largely relied upon 
visual characteristics of the images to reach their acceptability ratings. This is not surprising 
given that respondents were intentionally not provided information about the treatment 
options, the objectives of the research project or its role in the Wungong research project.  
 
We suggest that if these treatment options were presented in a public forum for community 
debate, forest and water management beliefs would play a significant role in determining 
the social acceptability of the treatment options.  
8.1.4  Environmental values and demographic variables 
A respondent’s EEP score was a predictor of their forest and water management beliefs but 
not their forest scene preferences. Those respondents more towards the environmental end 
of  the  environmental-economic  scale  appear  to  have  a  non-interventionist  philosophy 
reflected  in  their  position  on  various  management  statements.  They  were  less  likely  to 
support active forest management such as thinning regardless of the objective. They also 
were less confident that recreation and forest management activities can satisfactorily co-
exist.  Female  respondents  and  bushwalkers  were  more  likely  to  be  towards  the 
environmental end of the scale while managers tended toward the middle of the scale giving 
more equal weight to environmental and economic considerations.  
 
Other predictors of management beliefs were group membership (i.e. bushwalkers, off-road 
cyclists and forest/water managers) and whether a person has a disciplinary background in Impact of Thinning on Forest Perceptions – Technical Report  2010  
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silviculture.  Those  respondents  with  a  silviculture  background  were  more  towards  the 
middle of the EEP scale than other respondents and differed from other respondents in their 
management  beliefs.  They  tended  to  be  more  comfortable  with  human  intervention  in 
forest settings than other respondents, including other members of the manager group. A 
background in silviculture was not however a predictor of forest scene acceptability ratings. 
 
The demographic variables age, gender, place of residence or level of education were not 
predictors of forest scene preferences or forest and water management beliefs.  
8.1.5  Are bushwalkers and cyclists the same? 
In general, the management beliefs and forest scene acceptability ratings of the bushwalker 
and cyclist groups were quite similar. With respect to the forest scenes, the acceptability 
ratings  of  the  cyclist  group  were  often  between  those  of  the  bushwalker  and  manager 
groups but not significantly different from those of the bushwalkers. The bushwalkers as a 
group  were  more  environmental  in  their  orientation  and  less  comfortable  with  human 
intervention in forest settings. Scenic values seemed to be more central to the experience of 
bushwalkers than to off-road cyclists although they valued many of the same characteristics 
including having canopy cover over trails.  
8.2  Methodological Observations 
Overall the study methods including the photo simulations of the forest scenes worked well. 
Despite  the  subtleties  of  the  differences  among  the  treatment  options,  those  who 
completed the questionnaire were able to pick up on the differences.   
 
During the post-survey interviews, respondents examined the ground vegetation in greater 
detail for signs of forest health than we had anticipated. More definition of ground cover in 
the  photo  simulations  would  have  been  beneficial.  A  small  number  of  respondents 
commented to the researchers that their computer monitors had some difficulties in loading 
or accurately displaying the colours in some of the forest scenes.  
 
The cognitive burden the questionnaire placed on respondents may have been an issue 
(Groves,  Caldini  & Couper  1992).  There were 109  individuals  who  stopped  filling  in  the 
questionnaire after they had rated the forest scenes for the first time. These individuals may 
not have had sufficient motivation to work through all of the requested scene ratings in the 
survey.   
 
For the following reasons, caution should be taken in extrapolating the results of this study 
to the general public:  
  Most  respondents  had  a  higher  level  of  formal  education  than  the  population 
average. 
  Members of all groups likely spend more time in forest settings than the average 
person. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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  Those  who  demonstrated  the  perseverance  to  complete  the  questionnaire  or 
volunteer for a post-survey interview may be more “thought-based” than “affect-
based” in their processing style and may or may not reflect the general populace. 
  The respondents were asked to rate the forest scenes based solely on the images 
and were not provided other information. In a real world context, they might have 
quite different views of the social acceptability of these treatment options once 
other considerations are taken into account (e.g. management philosophy, trust in 
the resource manager). 
8.3  Management Implications  
The study findings have the following implications for forest and water management: 
  Treatment options that apply notching as the thinning method are unlikely to be 
acceptable to the public and in particular recreationalists. 
  In  public  dialogues,  there  is  significant  value  in  providing  visual  simulations  to 
demonstrate how a forest would change in the years post-treatment. 
  The interested public will want to understand the efficacy and impacts of forest 
thinning before making judgements regarding its acceptability. 
  The public is unlikely to support catchment thinning to provide increased flows into 
public water supply dams if they believe there are water supply alternatives that 
provide a better cost/benefit ratio.  
  People  who  hold  a  strong  non-interventionist  philosophy  about  environmental 
management are unlikely to ever support catchment thinning.  
  For the relatively narrow range of silviculture treatment options  tested, people’s 
beliefs about forest and water management are more likely to be the source of 
public conflict than the characteristics of the treatments.  
  Public trust in water and forest managers will be a key to community acceptance of 
catchment thinning. 
8.4  Further Research 
Questions arising from this study that would benefit from future research include:  
  Would members of the general public have similar perceptions of the treatment 
options as the two recreation groups? 
  How would the provision of information on the costs/benefits of catchment thinning 
affect the public acceptability of thinning to increase flows to public water supply 
dams? 
  What affect would different types and presentation forms of information have on 
public perceptions of the acceptability of catchment thinning? Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Appendix A:  Photo Simulation Methodology 
1.0  Background 
 
Photographs have been the most frequently used tools in landscape preference research for 
several  decades  (Daniel  2001;  Daniel  &  Meitner  2001;  Karjalainen  &  Tyrväinen  2002). 
Although  photos  lack  the  richness  of  on-site  interactions  with  a  forest  (Karjalainen  & 
Tyrväinen 2002; Williams et al. 2007), on average, a person’s responses to photo simulations 
of management options are similar to their responses to direct experiences of a site (Daniel 
2001; Shuttleworth 1980; Stamps 1990).  
 
The photo simulations used in this study were largely computer generated. Several studies 
have shown that judgments of digitally created scenes are consistent with judgments of 
photographs  of  the  same  sites  (Daniel  &  Meitner  2001).  The  photo  simulations  are 
representative of the upland forest areas of the Wungong catchment. The overstorey and 
midstorey of the Wungong forest represented in the photo simulations is predominantly 
comprised  of  Eucalyptus  marginata  (Jarrah),  with  some  Corymbia  calophylla  (Marri), 
Allocasuarina  fraseriana  (Western  Sheoak)  and  Banksia  grandis  (Bull  Banksia)  (Mattiske 
Consulting 2007).  
 
The understorey varies by soil type, moisture and topography, but generally consists of 
seedlings  of  these  tree  species,  along  with  shrubs,  grasses  and  flowering  plants.  These 
include: 
  Xanthorrhoea gracilis (Balga), 
  Macrozamia riedlei (Zamia), 
  Hibbertia spp. (Guinea flower) 
  Lomandra spp., e.g. Lomandra longifolia (Spiny-head Mat-rush or Basket Grass), 
  Lasiopetalum floribundum (Free Flowering Lasiopetalum) 
  Conostylis spp., e.g. Conostylis setigera (Bristly Cottonhead) 
  Pteridium esculentum (Braken). 
 
Reference  photos  were  taken  in  ‘Demonstration  Area  1’  at  the  Water  Corporation’s 
Wungong demonstration plots. This is native regrowth forest that was last logged in the 
1940-1950 period and is characterised as a high-quality jarrah forest that is dieback free and 
of codominant height (22-24 m.), receiving 1100 mm of rainfall per year. The demonstration 
area consists of eight 1 ha plots displaying seven silvicultural techniques (Batini & Bradshaw 
2007).  
 
The demonstration plots display the following characteristics: 
  Thinning to basal areas in the range of 9 - 57 m
2/ha). 
  Stem density ranging from 60 - 560 per ha. 
  Culling of non-commercial trees by falling or notching. 
  Retention of non-commercial materials on-site or removal for possible sale. 
  Preferential retention of larger trees compared to retention of growing-stock  Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Table A1 lists the defining characteristics of the treatment options. Option A is the control 
condition  and  represents  the  forest  at  Wungong  and  what  it  would  look  like  without 
treatment. Options B through E are the treatment options.  
 
Table A1. Treatment options depicted in the photo simulations 
Option  Basal Area  Thinning Method  Understorey Treatment 
A  35-40 m
2/ha  None (control condition)  None (control condition) 
B  15 m
2/ha  Cut Stump  Controlled 
C  15 m
2/ha  Notching  Controlled 
D  8 m
2/ha  Cut Stump  Uncontrolled 
E  8 m
2/ha  Cut Stump  Controlled 
 
To  demonstrate  how  the  forest  would  change  over  time  post-treatment,  the  photo 
simulations illustrate five points in time (i.e. Years 1, 5, 25, 50 and 70). For the Year 1 photo 
simulations, it was assumed that logging debris had been removed.  
 
Ongoing  management  in  the  form  of  thinning  and  fire  were  assumed  in  the  treatment 
options. Thinning would occur every 20 years, and regular prescribed burns would occur in 
conjunction with each thinning treatment. Each simulation included five habitat trees per 
hectare, consistent with the Interim Guideline for Silvicultural Practice in the Jarrah Forest of 
the Wungong Catchment (Wungong Silvicultural Guidelines) (DEC 2007). 
 
Other factors that could impact the way the forest changes over time (e.g. dieback disease, 
pests,  climate  change)  were  not  considered  in  developing  the  photo  simulations  of  the 
treatment options.  
 
2.0  Photo simulation process 
 
Figure A1 displays the steps in the development of the photo simulations for use in the 
online survey. To aid the reader, Box A1 provides a glossary of technical terms used in the 
description of the methodology. The photographic equipment and computer software used 
to create the photo simulations are described in Table A2. 
 
2.1  Reference and Source Photos 
The first step in the process was to take a series of reference photos of representative forest 
scenes  in  the  Wungong  catchment.  The  reference  photos  were  taken  at  the  Water 
Corporation’s  demonstration  plots  on  Jarrahdale  Road  in  the  Wungong  catchment.  The 
purpose of the reference photos was to: 
  Provide a visual reference of what the thinning treatments look like in the real world 
(Figure A2) 
  Assist in the development of a generic background over which all of the photos were 
overlayed (Figure A3). Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Figure A1: The photo simulation process 
Box A1: Glossary of key terms 
Term  Description 
Alpha (or 
transparency) Map 
A black and white image that describes the transparent areas of another image 
Asset Library  The sum total of 2D representations of real life elements such as trees and shrubs 
Billboard  2D images that are placed into the 3D model. These images stand vertically in the scene 
and are programmed to always face the viewer's vantage point 
Element  Refers to the physical object that an instance is indicative of such as a tree 
Instance  A unit that represents an item of flora and can show variation over time or events 
Kit of Parts  A collection of 2D branches, stems, and foliage used to make virtual elements 
Photoshop  Industry standard 2D image editing software 
Reference Images  Photos of the Wungong forest that were used as a visual example in creating the photo 
simulations. 
Radiosity  The fine colour gradients and shadows observable in real world situations 
Sketchup  3D modelling software used to create a 3D model of the forest. 
Reference Images  Source Images 
Expert Input 
Field Data 
Kit of Parts  ASSET 
LIBRARY 
3D MODEL OF 
FOREST 
FINAL 2D 
IMAGE 
Raytracing 
Photo editing Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Term  Description 
Source Images  Photos of individual elements that can be found in the forests in the Wungong 
Catchment and were used to create the understorey, midstorey and tree libraries. 
vRay  Raytracing and radiosity software engine used to produce realistic images. 
Table A2. Equipment and software used to create the photo simulations 
Tool  Version/Model   Purpose 
Google 
SketchUp 
Ver. 7 
Professional 
Used to create a 3D model of the forest. 
V-Ray for 
SketchUp 
Ver. 1.5  Used to render the 3D SketchUp forest into a realistic two dimensional (2D) 
image. 
Adobe 
Photoshop 
CS3  Used to create the tree and midstorey libraries and the understorey panels. 
Placing the rendered images onto a generic background. Adjusting 
brightness, contrast, and colour. 
Digital 
Camera 
Sigma DP1  Used to take reference photos of the test plots and plants for the tree, 
midstorey, and understorey libraries. 
Sigma Photo 
Pro  
Version 2.4  Used to convert raw image files to JPEG. 
 
Not all of the treatment options in this study have corresponding demonstration plots in the 
Wungong catchment. Reference photos were taken for the control option (Option A) and 
Options B and C (i.e. 15 m
2/ha). However, there was not a demonstration plot for the 8 
m
2/ha  (Options  D  and  E).  Reference  photos  were  also  taken  of  both  the  uncontrolled 
regrowth condition and the controlled understorey regrowth condition.  
 
The ‘source photos’ were taken of individual trees, midstorey plants and understorey plants 
representative of those found in the Wungong Catchment (Figure A3). The source photos 
were taken in locations where the desired species could be isolated against a clear blue-sky 
background.  These conditions  are  ideal  for  isolating  the  foreground  images  (i.e.  desired 
content) using Photoshop. The source photos were taken in several reserves in the Perth 
Metropolitan area, primarily Warwick open space. The source photos were used to create 
the  tree,  midstorey,  and  understorey  assets  for  the  vegetation  assets  library  described 
below. 
 
The reference and source photos were taken with a Sigma DP1 digital camera in portrait 
format. The photos were 1760 X 2640 pixels and, on average, about 5.5 megabytes (MB) in 
size. The photos were taken in RAW format (12-bit uncompressed) to preserve the details of 
the scene. The RAW images were then developed with Sigma Photo Pro to JPEG format for 
further editing and usage. 
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Figure A2: An example of a Wungong reference photo 
 
 
Figure A3: An example of a source photo 
 
2.2  Creation of the Asset Library 
 The Asset Library is a large collection of 2D images that are simulated depictions of various 
types of flora at various stages of growth and/or management. These 2D images along with 
their alpha/transparency maps were used to form the 2D 'billboard' style props (Figure A4) Impact of Thinning on Forest Perceptions – Technical Report  2010  
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that comprise the bulk of the completed 3D model. Editing and manipulation of the library 
images was based on data collected in the Wungong demonstration plot on tree heights, 
canopy coverage, tree growth and stems per hectare (Attachment 1) and feedback from 
forest management experts. The aim was to as closely as possible re-create the feel of the 
reference photos.  
 
Figure A4: An example of a 2D billboard 
 
The source images were used to create a ‘kit of parts’ consisting of isolated areas of the 
images, such as branches, leaf mass, various stems and trunks, shrubs and grasses. These 
elements were used to construct 2D assets that looked like elements (e.g. trees and shrubs) 
found in the Wungong catchment. The asset library included examples of habitat trees, tree 
stems, midstorey and understorey elements and regrowth vegetation. 
 
The library included five unique instances of habitat trees used to simulate the five habitat 
trees per ha required under the Wungong silvicultural guidelines. Since the habitat trees are 
already mature, little visible growth occurred between each time-based image. 
  
The  tree  component  of  the  library  contained  all  stems  that,  for  the  purposes  of  this 
simulation project, might undergo harvesting or notching. The elements in this library were 
designed to represent Marri, Jarrah and Sheoak, which are the three main species of trees 
found in the Wungong catchment. A total of ten different instances or 'types' of trees were 
constructed, with all having options for various years of growth (years 1, 5, 25, 50 and 70), as 
well as an option for removal. The reason there were ten types of trees in the library for 
three species was to simulate the natural variation in the structure of trees within a forest. 
For  instance,  some of  the  trees  had  epicormic  growth  on  the  stems,  which  occur  after 
disruption such as a fire or exposure to increased light. 
 
In addition, three of the ten instances had alternative representations for special events 
such as cut stump, and various stages of decay following a notching event. These trees 
represent  younger  trees  that  would  experience  more  visual  change  both  in  height  and 
thickening of stem than a habitat tree.  
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The midstorey assets consisted of 10 instances of midstorey elements (primarily Western 
Sheoak and Bull Banksia) at various ages and heights. Since the growth rate of these species 
is slow no effort was made to illustrate a growth progression over time for these elements.  
  
Three instances of 'regrowth trees' were created for the photo simulations. Regrowth trees 
are the young seedlings that grow throughout the sequence and eventually become big 
trees or are harvested in the ongoing thinning treatments. Figure A5 shows regrowth tree 
REG02, which is not visible in the photo simulations until year 25.  
Figure A5: An example of a regrowth tree (REG02) 
 
The understorey assets are representative groups of 
understorey  flora.  Whereas  the  other  library  assets 
were  instances  of  single  elements  (e.g.  a  Marri,  a 
Banksia), the understorey assets contained numerous 
vegetation  elements  found  in  a  typical  jarrah-marri 
forest  like  Wungong.  These  were  grouped  onto  a 
'panel' (Figure A6). Five such panels were developed 
to  represent  the  variety  of  understorey  elements 
indicative of the Wungong area. 
  
 
Figure A6: An example of an understorey panel 
 
 
2.4  Background Image 
A generic background image was produced using portions of reference and source images. 
This image sat behind the final images produced by vRay and consisted of a ground plane 
which stretches from the foreground at the viewer's feet to the horizon. Along the horizon is 
a row of trees to end the person’s line of sight and prevent them from seeing ‘to infinity’. 
This was particularly important for the photo simulations representing thinner forests, as it 
is possible to see a greater distance into the forest. The background image depicts the sky as 
it would look around midday on a clear summer day (Figure A7). 
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Figure A7:   Generic background for photo simulations 
 
2.5  Construction of 3D Model and 2D Images 
The surface area simulated in this study is semi-circular or pie shaped, with a radius of 300m 
and an arc of 60
o. The vantage point for the scene lies at the origin of the semi-circular area 
and has a field of view that corresponds to the area modelled. A full scene can be generated 
using a minimum number of elements while achieving realistic results. This is important for 
minimising the amount of data in the simulations, thereby reducing rendering time and 
image  size
18. The viewer is positioned facing in the  north -western direction, and the 
shadows in the simulations are calculated by using a simulated sun as it would be on January 
1st, at around 9:45am (Figure A8).  
 
The 2D images from the Asset Library were placed onto flat 3D planes which stand vertically 
in the scene (Figure A9). These are programmed to always face the viewer's vantage point. 
In this way billboards that are highly accurate representations can be made since depth can 
be simulated, in favour of meticulously modelling every tree. Activating the 'face me' option 
ensures greater realism (Figure A10). 
 
                                                 
18 In contrast, early test versions of the 3D model included nine hectares of detail. This was found to be 
excessive, causing numerous technical issues. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Figure A8: Simulation area 
 
An instance represents a particular 'look' of a plant, e.g. a Marri tree, and contains a series of 
2D images which represent this tree at each point in time portrayed in the study. However, 
only one configuration can be shown at a time. For example, if layer Year 05 is activated, the 
image of the Marri tree that corresponds to that year (Figure A11) will appear wherever a 
copy of that particular instance is found.  
 
The placement of instances in the 3D model was done manually. This allowed individual 
elements to be moved in cases where they were blocking the overall vista, appeared ‘out of 
place’ visually or were in an unrealistic position.  
 
The understorey panels were placed across the floor of the 3D model to cover bare ground. 
The  number  of  layers  of  understorey  was  dependent  upon  the  treatment  option  (i.e. 
controlled  or  uncontrolled  understorey)  and  the  treatment  option  density  (e.g.  denser 
scenes had less understorey growth than less dense scenes).  
 
Figure A9: Randomised stand without 'face me' feature turned on. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Figure A10: Randomised stand with 'face me' feature turned on. 
 
TRE01(05)
01 05
25
50
70
 
Figure A11: An example of an age sequence for a tree species 
 
To effectively manage the large amount of data required to create the photo simulations, it 
was important to have a well-organised 3D model. Google Sketchup provides two main tools 
for  organising  a  3D  model:  Layers  and  Scenes.  Layers  can  be  thought  of  as  layers  of 
information,  as opposed  to  physical  layers. Particular  layers  can  be  turned on  or off  to 
generate different forest scenes with the desired attributes. This minimises the workload 
and ensures consistency across each scene and longitudinally. Attachment 2 documents the 
layers used in this study. The layers fall into one of eight broad categories: 
  Habitat trees 
  Notched trees 
  Regrowth trees 
  Trees 
  Midstorey Impact of Thinning on Forest Perceptions – Technical Report  2010  
 
  86 
  Understorey 
  Harvests 
  Years (i.e. 1, 5, 25, 50 and 70) 
 
In order for the 3D model to be useful for the study, the scenes were converted into a series 
of 2D images that represented the modelled data. The final step in converting the 3D model 
to a 2D image was to set up 'materials' and settings for the vRay ray tracing engine, which is 
a plugin available for Google Sketchup.  
  
Ray tracing is a process whereby specialised software simulates the actual lighting conditions 
that would be experienced if a 3D scene were to be recreated in real life. It does this by 
calculating the path of individual light rays and then processing the effects of collisions with 
physical objects. This approach is used to calculate shadows and what is known as radiosity. 
Radiosity describes a natural phenomenon where light rays 'pick up' or accrue the colour of 
objects they reflect off, and then pass that colour onto the next object they strike. The 
benefit of using a ray tracing engine as opposed to a manual approach is that the finished 
scene is more accurate due to the fine colour gradients and shadows it creates. The end 
result is a more realistic image. 
  
Sketchup's own rendering engine was not sufficiently powerful to deal with the amount of 
data in the 3D model. vRay rendering software was thus required to extract 2D JPG images 
from the model. The process of rendering the 3D model was time consuming, as every 2D 
asset used in a scene needs an 'alpha' or transparency map applied to it in order to mask out 
unwanted areas of image. The final Images were rendered at a size of 640px x 600px and 
took  around  40  minutes  each  to  render.  They  were  rendered  across  three  PC's  each 
equipped with a 2.4GHz quad-core processor and a total of 12 Gb available RAM. 
 
The  final  stage  in  producing  the  photo  simulations  for  the  online  questionnaire  was  to 
process the JPG images rendered with vRay for Sketchup in Photoshop. When the images 
are rendered, there are usually some gaps in the understorey and there is an absence of sky. 
To remedy this, the images were overlayed on the generic background in Photoshop. Where 
gaps in the understorey existed, they appear as green spaces. These green spaces were 
removed in Photoshop to reveal the underlying generic background. 
 
Image resolution, colour fidelity (i.e. how well the colour of the image represents the colour 
of  the  scene  in  real  life),  contrast  and  colour  depth  are  all  important  factors  affecting 
respondent judgments (Daniel & Meitner 2001).  Subjective colour alterations, along with 
brightness and contrast adjustments were carried out to ensure the photo simulations of the 
treatment options appeared as authentic as possible.  
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Attachment 2 – Forest Structure Data 
 
The forest structure data was compiled by Keith Barrett based on the 50 biggest trees in the Wungong research trial. 
 
Table 1. Control condition (Option A) 
 
  TREE DIAMETER AND BASAL AREA FOR TOP 50 TREES       CONTROL untouched forest simulation 
                             
            Year One Base  5 Year  25 Year    50 Year    70 Year   
  Original top 50 Tree    2009     2014  2034    2059    2079   
  Location      Diameter  Basal Area  Diameter  Diameter  Resulting  Diameter  Resulting  Diameter  Resulting 
  Quadrants      cm  m2  cm  Growth 
Basal 
Area  Growth  Basal Area  Growth  Basal Area 
  NE  SE  SW  NW             cm  m2  cm  m2  cm  m2 
      1      28.5  0.06  29.6  33.9  0.09  38.3  0.12  41.2  0.13 
      1      37.5  0.11  38.6  42.9  0.14  47.3  0.18  50.2  0.20 
        1    37.5  0.11  38.6  42.9  0.14  47.3  0.18  50.2  0.20 
        1    38.5  0.12  39.6  43.9  0.15  48.3  0.18  51.2  0.21 
        1    38.5  0.12  39.6  43.9  0.15  48.3  0.18  51.2  0.21 
      1      39.5  0.12  40.6  44.9  0.16  49.3  0.19  52.2  0.21 
      1      39.5  0.12  40.6  44.9  0.16  49.3  0.19  52.2  0.21 
  1          42.5  0.14  43.6  47.9  0.18  52.3  0.21  55.2  0.24 
    1        42.5  0.14  43.6  47.9  0.18  52.3  0.21  55.2  0.24 
      1      42.5  0.14  43.6  47.9  0.18  52.3  0.21  55.2  0.24 
        1    42.5  0.14  43.6  47.9  0.18  52.3  0.21  55.2  0.24 
  1          43.5  0.15  44.6  48.9  0.19  53.3  0.22  56.2  0.25 
    1        43.5  0.15  44.6  48.9  0.19  53.3  0.22  56.2  0.25 
  1          44.5  0.16  45.6  49.9  0.20  54.3  0.23  57.2  0.26 
  1          46.5  0.17  47.6  51.9  0.21  56.3  0.25  59.2  0.28 
        1    46.5  0.17  47.6  51.9  0.21  56.3  0.25  59.2  0.28 
  1          47.5  0.18  48.6  52.9  0.22  57.3  0.26  60.2  0.28 
    1        47.5  0.18  48.6  52.9  0.22  57.3  0.26  60.2  0.28 
      1      47.5  0.18  48.6  52.9  0.22  57.3  0.26  60.2  0.28 
      1      47.5  0.18  48.6  52.9  0.22  57.3  0.26  60.2  0.28 Impact of Thinning on Forest Perceptions – Technical Report  2010  
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  TREE DIAMETER AND BASAL AREA FOR TOP 50 TREES       CONTROL untouched forest simulation 
  1          48.5  0.18  49.6  53.9  0.23  58.3  0.27  61.2  0.29 
      1      48.5  0.18  49.6  53.9  0.23  58.3  0.27  61.2  0.29 
      1      49.5  0.19  50.6  54.9  0.24  59.3  0.28  62.2  0.30 
      1      49.5  0.19  50.6  54.9  0.24  59.3  0.28  62.2  0.30 
        1    49.5  0.19  50.6  54.9  0.24  59.3  0.28  62.2  0.30 
      1      50.5  0.20  51.6  55.9  0.25  60.3  0.29  63.2  0.31 
  1          51.5  0.21  52.6  56.9  0.25  61.3  0.30  64.2  0.32 
      1      52.5  0.22  53.6  57.9  0.26  62.3  0.30  65.2  0.33 
        1    52.5  0.22  53.6  57.9  0.26  62.3  0.30  65.2  0.33 
  1          53.5  0.22  54.6  58.9  0.27  63.3  0.31  66.2  0.34 
    1        53.5  0.22  54.6  58.9  0.27  63.3  0.31  66.2  0.34 
      1      55.5  0.24  56.6  60.9  0.29  65.3  0.34  68.2  0.37 
      1      55.5  0.24  56.6  60.9  0.29  65.3  0.34  68.2  0.37 
  1          56.5  0.25  57.6  61.9  0.30  66.3  0.35  69.2  0.38 
    1        57.5  0.26  58.6  62.9  0.31  67.3  0.36  70.2  0.39 
    1        57.5  0.26  58.6  62.9  0.31  67.3  0.36  70.2  0.39 
      1      62.5  0.31  63.6  67.9  0.36  72.3  0.41  75.2  0.44 
        1    62.5  0.31  63.6  67.9  0.36  72.3  0.41  75.2  0.44 
  1          63.5  0.32  64.6  68.9  0.37  73.3  0.42  76.2  0.46 
        1    64.5  0.33  65.6  69.9  0.38  74.3  0.43  77.2  0.47 
      1      65.5  0.34  66.6  70.9  0.39  75.3  0.45  78.2  0.48 
        1    66.5  0.35  67.6  71.9  0.41  76.3  0.46  79.2  0.49 
        1    68.5  0.37  69.6  73.9  0.43  78.3  0.48  81.2  0.52 
  1          69.5  0.38  70.6  74.9  0.44  79.3  0.49  82.2  0.53 
    1        73.5  0.42  74.6  78.9  0.49  83.3  0.55  86.2  0.58 
  1          77.5  0.47  78.6  82.9  0.54  87.3  0.60  90.2  0.64 
    1        79.5  0.50  80.6  84.9  0.57  89.3  0.63  92.2  0.67 
    1        80.5  0.51  81.6  85.9  0.58  90.3  0.64  93.2  0.68 
        1    89.5  0.63  90.6  94.9  0.71  99.3  0.77  102.2  0.82 
    1        90.5  0.64  91.6  95.9  0.72  100.3  0.79  103.2  0.84 
Total  12  10  16  12  50                         
Original Trees      50  12.17     42  14.59  30  16.73  23  18.21 Impact of Thinning on Forest Perceptions – Technical Report  2010  
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  TREE DIAMETER AND BASAL AREA FOR TOP 50 TREES       CONTROL untouched forest simulation 
Regrowth Trees               16  0.21  24  0.33  28  0.42 
Not Simulated (stems guess)  250  23.00     250  23.00  250  23.00  250  23.00 
Total  trees/ basal area  300  35.17     308  37.80  304  40.06  301  41.63 
                                   
                     Harvested at Year 20  Harvested at Year 40  Harvested at Year 60 
Harvested trees/ m2 basal area            0  0.00  0  0.00  0  0.00 
                                   
                                   
REGROWTH      Year One Base  5 Year  25 Year    50 Year    70 Year   
            2009     2014  2034    2059    2079   
            Diameter  Basal Area  Diameter  Diameter 
Basal 
Area  Diameter  Resulting  Diameter  Basal Area 
                  15.0  16.4  0.02  18.2  0.03  19.7  0.03 
                  15.0  16.4  0.02  18.2  0.03  19.7  0.03 
                  15.0  16.4  0.02  18.2  0.03  19.7  0.03 
                  15.0  16.4  0.02  18.2  0.03  19.7  0.03 
                  12.0  13.1  0.01  14.5  0.02  15.8  0.02 
                  12.0  13.1  0.01  14.5  0.02  15.8  0.02 
                  12.0  13.1  0.01  14.5  0.02  15.8  0.02 
                  12.0  13.1  0.01  14.5  0.02  15.8  0.02 
                  10.0  10.9  0.01  12.1  0.01  13.1  0.01 
                  10.0  10.9  0.01  12.1  0.01  13.1  0.01 
                  10.0  10.9  0.01  12.1  0.01  13.1  0.01 
                  10.0  10.9  0.01  12.1  0.01  13.1  0.01 
                  0.0  10.7  0.01  11.9  0.01  12.8  0.01 
                     10.7  0.01  11.9  0.01  12.8  0.01 
                     10.7  0.01  11.9  0.01  12.8  0.01 
                     10.7  0.01  11.9  0.01  12.8  0.01 
                     0.0  0.00  10.6  0.01  11.5  0.01 
                          10.6  0.01  11.5  0.01 
                          10.6  0.01  11.5  0.01 
                          10.6  0.01  11.5  0.01 
                          10.4  0.01  11.3  0.01 Impact of Thinning on Forest Perceptions – Technical Report  2010  
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  TREE DIAMETER AND BASAL AREA FOR TOP 50 TREES       CONTROL untouched forest simulation 
                          10.4  0.01  11.3  0.01 
                          10.4  0.01  11.3  0.01 
                          10.4  0.01  11.3  0.01 
                          0.0  0.00  10.4  0.01 
                               10.4  0.01 
                               10.4  0.01 
                               10.4  0.01 
                               0.0  0.00 
                                   
                                   
                                   
 
 
Table 2. 8 m
2/ha basal area (Options D and E) 
 
  TREE DIAMETER AND BASAL AREA FOR TOP 50 TREES       8 m2/ha Simulation    
            Note: zero diameter indicates a stump       
                             
            Year One Base  5 Year  25 Year    50 Year    70 Year   
  Original Tree or     2009     2014  2034    2059    2079   
   Stump Location    Diameter  Basal Area  Diameter  Diameter  Resulting  Diameter  Resulting  Diameter  Resulting 
  Quadrants      cm  m2  cm  Growth 
Basal 
Area  Growth  Basal Area  Growth 
Basal 
Area 
  NE  SE  SW  NW             cm  m2  cm  m2  cm  m2 
      1      28.5  0.06  31.9  45.0  0.16  60.3  0.29  71.5  0.40 
      1      37.5  0.11  40.9  54.0  0.23  0.0  0.00  0.0  0.00 
        0    0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
        0    0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
        1    38.5  0.12  41.9  55.0  0.24  70.3  0.39  81.5  0.52 
      1      39.5  0.12  42.9  56.0  0.25  71.3  0.40  82.5  0.53 
      0      0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
  1          42.5  0.14  45.9  0.0  0.00  0.0  0.00  0.0  0.00 
    1        42.5  0.14  45.9  0.0  0.00  0.0  0.00  0.0  0.00 Impact of Thinning on Forest Perceptions – Technical Report  2010  
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  TREE DIAMETER AND BASAL AREA FOR TOP 50 TREES       8 m2/ha Simulation    
      1      42.5  0.14  45.9  0.0  0.00  0.0  0.00  0.0  0.00 
        1    42.5  0.14  45.9  0.0  0.00  0.0  0.00  0.0  0.00 
  1          43.5  0.15  46.9  60.0  0.28  75.3  0.45  86.5  0.59 
    1        43.5  0.15  46.9  60.0  0.28  0.0  0.00  0.0  0.00 
  0          0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
  0          0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
        1    46.5  0.17  49.9  63.0  0.31  0.0  0.00  0.0  0.00 
  1          47.5  0.18  50.9  0.0  0.00  0.0  0.00  0.0  0.00 
    1        47.5  0.18  50.9  64.0  0.32  79.3  0.49  90.5  0.64 
      0      0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
      1      47.5  0.18  50.9  64.0  0.32  79.3  0.49  90.5  0.64 
  1          48.5  0.18  51.9  0.0  0.00  0.0  0.00  0.0  0.00 
      0      0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
      0      0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
      1      49.5  0.19  52.9  0.0  0.00  0.0  0.00  0.0  0.00 
        1    49.5  0.19  52.9  0.0  0.00  0.0  0.00  0.0  0.00 
      0      0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
  0          0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
      0      0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
        1    52.5  0.22  55.9  69.0  0.37  84.3  0.56  95.5  0.72 
  0          0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
    1        53.5  0.22  56.9  0.0  0.00  0.0  0.00  0.0  0.00 
      1      55.5  0.24  58.9  72.0  0.41  87.3  0.60  0.0  0.00 
      0      0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
  1          56.5  0.25  59.9  73.0  0.42  88.3  0.61  99.5  0.78 
    0        0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
    0        0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
      1      62.5  0.31  65.9  79.0  0.49  94.3  0.70  105.5  0.87 
        0    0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
  1          63.5  0.32  66.9  80.0  0.50  95.3  0.71  106.5  0.89 
        1    64.5  0.33  67.9  81.0  0.51  96.3  0.73  107.5  0.91 
      1      65.5  0.34  68.9  82.0  0.53  97.3  0.74  108.5  0.92 Impact of Thinning on Forest Perceptions – Technical Report  2010  
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  TREE DIAMETER AND BASAL AREA FOR TOP 50 TREES       8 m2/ha Simulation    
        0    0.0  0.00  0.0  0.0  0.00  0.0  0.00  0.0  0.00 
        1    68.5  0.37  71.9  85.0  0.57  100.3  0.79  111.5  0.98 
  1          69.5  0.38  72.9  86.0  0.58  101.3  0.81  112.5  0.99 
    1        73.5  0.42  76.9  90.0  0.64  105.3  0.87  0.0  0.00 
  1          77.5  0.47  80.9  94.0  0.69  109.3  0.94  120.5  1.14 
    1        79.5  0.50  82.9  96.0  0.72  111.3  0.97  122.5  1.18 
    1        80.5  0.51  83.9  97.0  0.74  112.3  0.99  123.5  1.20 
        1    89.5  0.63  92.9  106.0  0.88  121.3  1.16  132.5  1.38 
    1        90.5  0.64  93.9  107.0  0.90  122.3  1.17  133.5  1.40 
Total  8  8  9  8  33                         
Original Trees      33  8.68     24  11.34  21  14.85  19  16.68 
Regrowth Trees               16  0.31  24  0.75  28  1.36 
Not Simulated                               
Total  trees/ basal area  33  8.68     40  11.65  45  15.60  47  18.04 
                                   
                     Harvested at Year 20  Harvested at Year 40  Harvested at Year 60 
Harvested trees/ m2 basal area           9  2.52  3  1.10  2  1.64 
                                   
                                   
REGROWTH      Year One Base  5 Year  25 Year    50 Year    70 Year   
            2009     2014  2034    2059    2079   
            Diameter  Basal Area  Diameter  Diameter 
Basal 
Area  Diameter  Basal Area  Diameter 
Basal 
Area 
                  15.0  19.9  0.03  31.6  0.08  42.8  0.14 
                  15.0  19.9  0.03  31.6  0.08  42.8  0.14 
                  15.0  19.9  0.03  31.6  0.08  42.8  0.14 
                  15.0  19.9  0.03  31.6  0.08  42.8  0.14 
                  12.0  15.9  0.02  23.2  0.04  33.2  0.09 
                  12.0  15.9  0.02  23.2  0.04  33.2  0.09 
                  12.0  15.9  0.02  23.2  0.04  33.2  0.09 
                  12.0  15.9  0.02  23.2  0.04  33.2  0.09 
                  10.0  13.3  0.01  17.8  0.02  21.6  0.04 
                  10.0  13.3  0.01  17.8  0.02  21.6  0.04 Impact of Thinning on Forest Perceptions – Technical Report  2010  
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  TREE DIAMETER AND BASAL AREA FOR TOP 50 TREES       8 m2/ha Simulation    
                  10.0  13.3  0.01  17.8  0.02  21.6  0.04 
                  10.0  13.3  0.01  17.8  0.02  21.6  0.04 
                  0.0  12.3  0.01  16.5  0.02  20.0  0.03 
                     12.3  0.01  16.5  0.02  20.0  0.03 
                     12.3  0.01  16.5  0.02  20.0  0.03 
                     12.3  0.01  16.5  0.02  20.0  0.03 
                     0.0  0.00  11.8  0.01  14.3  0.02 
                          11.8  0.01  14.3  0.02 
                          11.8  0.01  14.3  0.02 
                          11.8  0.01  14.3  0.02 
                          11.2  0.01  13.5  0.01 
                          11.2  0.01  13.5  0.01 
                          11.2  0.01  13.5  0.01 
                          11.2  0.01  13.5  0.01 
                          0.0  0.00  11.0  0.01 
                               11.0  0.01 
                               11.0  0.01 
                               11.0  0.01 
                               0.0  0.00 
                                   
Harvested trees/ m2 basal area  stems 
basal 
area             
              17  3.49  Year One harvest to get to 8m2/ha     
From Top 50           14  5.27             
              31  8.75             Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Table 3. 15 m
2/ha basal area (Options B and C) 
 
  TREE DIAMETER AND BASAL AREA FOR TOP 50 TREES       15 m2/ha Simulation   
            Year One Base  5 Year  25 Year    50 Year    70 Year   
  Original top 50 Tree    2009     2014  2034    2059    2079   
  Location      Diameter  Basal Area  Diameter  Diameter  Resulting  Diameter  Resulting  Diameter  Resulting 
  Quadrants      cm  m2  cm  Growth  Basal Area  Growth 
Basal 
Area  Growth 
Basal 
Area 
  NE  SE  SW  NW             cm  m2  cm  m2  cm  m2 
      1      28.5  0.06  31.3  42.3  0.14  55.9  0.25  66.4  0.35 
      1      37.5  0.11  40.3  51.3  0.21  0.0  0.00  0.0  0.00 
        1    37.5  0.11  40.3  51.3  0.21  64.9  0.33  75.4  0.45 
        1    38.5  0.12  41.3  52.3  0.21  65.9  0.34  0.0  0.00 
        1    38.5  0.12  41.3  52.3  0.21  0.0  0.00  0.0  0.00 
      1      39.5  0.12  42.3  53.3  0.22  66.9  0.35  0.0  0.00 
      1      39.5  0.12  42.3  53.3  0.22  0.0  0.00  0.0  0.00 
  1          42.5  0.14  45.3  56.3  0.25  69.9  0.38  80.4  0.51 
    1        42.5  0.14  45.3  56.3  0.25  0.0  0.00  0.0  0.00 
      1      42.5  0.14  45.3  56.3  0.25  69.9  0.38  0.0  0.00 
        1    42.5  0.14  45.3  56.3  0.25  69.9  0.38  80.4  0.51 
  1          43.5  0.15  46.3  57.3  0.26  0.0  0.00  0.0  0.00 
    1        43.5  0.15  46.3  57.3  0.26  70.9  0.39  0.0  0.00 
  1          44.5  0.16  47.3  58.3  0.27  71.9  0.41  82.4  0.53 
  1          46.5  0.17  49.3  60.3  0.29  0.0  0.00  0.0  0.00 
        1    46.5  0.17  49.3  60.3  0.29  0.0  0.00  0.0  0.00 
  1          47.5  0.18  50.3  0.0  0.00  0.0  0.00  0.0  0.00 
    1        47.5  0.18  50.3  61.3  0.29  74.9  0.44  85.4  0.57 
      1      47.5  0.18  50.3  61.3  0.29  0.0  0.00  0.0  0.00 
      1      47.5  0.18  50.3  61.3  0.29  74.9  0.44  85.4  0.57 
  1          48.5  0.18  51.3  62.3  0.30  0.0  0.00  0.0  0.00 
      1      48.5  0.18  51.3  0.0  0.00  0.0  0.00  0.0  0.00 Impact of Thinning on Forest Perceptions – Technical Report  2010  
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  TREE DIAMETER AND BASAL AREA FOR TOP 50 TREES       15 m2/ha Simulation   
      1      49.5  0.19  52.3  0.0  0.00  0.0  0.00  0.0  0.00 
      1      49.5  0.19  52.3  0.0  0.00  0.0  0.00  0.0  0.00 
        1    49.5  0.19  52.3  63.3  0.31  0.0  0.00  0.0  0.00 
      1      50.5  0.20  53.3  64.3  0.32  77.9  0.48  88.4  0.61 
  1          51.5  0.21  54.3  65.3  0.33  78.9  0.49  89.4  0.63 
      1      52.5  0.22  55.3  0.0  0.00  0.0  0.00  0.0  0.00 
        1    52.5  0.22  55.3  0.0  0.00  0.0  0.00  0.0  0.00 
  1          53.5  0.22  56.3  0.0  0.00  0.0  0.00  0.0  0.00 
    1        53.5  0.22  56.3  67.3  0.36  0.0  0.00  0.0  0.00 
      1      55.5  0.24  58.3  69.3  0.38  82.9  0.54  93.4  0.68 
      1      55.5  0.24  58.3  69.3  0.38  0.0  0.00  0.0  0.00 
  1          56.5  0.25  59.3  70.3  0.39  83.9  0.55  0.0  0.00 
    1        57.5  0.26  60.3  71.3  0.40  84.9  0.57  95.4  0.71 
    1        57.5  0.26  60.3  71.3  0.40  84.9  0.57  95.4  0.71 
      1      62.5  0.31  65.3  76.3  0.46  89.9  0.63  100.4  0.79 
        1    62.5  0.31  65.3  0.0  0.00  0.0  0.00  0.0  0.00 
  1          63.5  0.32  66.3  77.3  0.47  90.9  0.65  101.4  0.81 
        1    64.5  0.33  67.3  78.3  0.48  91.9  0.66  102.4  0.82 
      1      65.5  0.34  68.3  79.3  0.49  92.9  0.68  103.4  0.84 
        1    66.5  0.35  69.3  80.3  0.51  93.9  0.69  104.4  0.86 
        1    68.5  0.37  71.3  82.3  0.53  95.9  0.72  106.4  0.89 
  1          69.5  0.38  72.3  83.3  0.54  96.9  0.74  107.4  0.91 
    1        73.5  0.42  76.3  87.3  0.60  100.9  0.80  0.0  0.00 
  1          77.5  0.47  80.3  91.3  0.65  104.9  0.86  115.4  1.05 
    1        79.5  0.50  82.3  93.3  0.68  106.9  0.90  117.4  1.08 
    1        80.5  0.51  83.3  94.3  0.70  107.9  0.91  118.4  1.10 
        1    89.5  0.63  92.3  103.3  0.84  116.9  1.07  127.4  1.27 
    1        90.5  0.64  93.3  104.3  0.85  117.9  1.09  128.4  1.29 
Total  12  10  16  12  50                         
Original Trees      50  12.17     42  16.04  30  17.71  23  18.55 Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Regrowth Trees               16  0.25  24  0.58  28  1.00 
Not Simulated        11  3.00                   
Total  trees/ basal area  61  15.17     58  16.29  54  18.28  51  19.55 
 
                         
           Harvested at Year 20  Harvested at Year 40  Harvested at Year 60 
Harvested trees/ m2 basal area  
From Top 50           8  2.49  12  4.33  7  3.84 
            From other not simulated        11  3.00           
                             
            Note; zero diameter indicates a stump       
                             
REGROWTH      Year One Base  5 Year  25 Year    50 Year    70 Year   
            2009     2014  2034    2059    2079   
            Diameter  Basal Area  Diameter  Diameter  Basal Area  Diameter 
Basal 
Area  Diameter 
Basal 
Area 
                  15.0  18.0  0.03  28.5  0.06  39.0  0.12 
                  15.0  18.0  0.03  28.5  0.06  39.0  0.12 
                  15.0  18.0  0.03  28.5  0.06  39.0  0.12 
                  15.0  18.0  0.03  28.5  0.06  39.0  0.12 
                  12.0  14.4  0.02  18.2  0.03  24.1  0.05 
                  12.0  14.4  0.02  18.2  0.03  24.1  0.05 
                  12.0  14.4  0.02  18.2  0.03  24.1  0.05 
                  12.0  14.4  0.02  18.2  0.03  24.1  0.05 
                  10.0  12.0  0.01  15.1  0.02  18.0  0.03 
                  10.0  12.0  0.01  15.1  0.02  18.0  0.03 
                  10.0  12.0  0.01  15.1  0.02  18.0  0.03 
                  10.0  12.0  0.01  15.1  0.02  18.0  0.03 
                  0.0  11.5  0.01  14.4  0.02  17.2  0.02 
                     11.5  0.01  14.4  0.02  17.2  0.02 
                     11.5  0.01  14.4  0.02  17.2  0.02 Impact of Thinning on Forest Perceptions – Technical Report  2010  
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                     11.5  0.01  14.4  0.02  17.2  0.02 
                     0.0  0.00  11.5  0.01  13.6  0.01 
                          11.5  0.01  13.6  0.01 
                          11.5  0.01  13.6  0.01 
                          11.5  0.01  13.6  0.01 
                          11.0  0.01  13.1  0.01 
                          11.0  0.01  13.1  0.01 
                          11.0  0.01  13.1  0.01 
                          11.0  0.01  13.1  0.01 
                          0.0  0.00  10.9  0.01 
                               10.9  0.01 
                               10.9  0.01 
                               10.9  0.01 
                               0.0  0.00 
                                   
Harvested trees/ m2 basal area  stems 
basal 
area                
From top 50        27  10.67                
From not simulated    11  3.00                
 Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Attachment 3: Description of layers 
  
The columns coded A1 thru E5 represent the codes for the final images, and are also the names of the Options 
(Scenes) in the model by which the particular combination of layers is recalled. 
 
Name  Description  A1 A2 A3 A4 A5 B1 B2 B3 B4 B5 C1 C2 C3 C4 C5 D1 D2 D3 D4 D5 E1 E2 E3 E4 E5 
Layer0  The default layer.  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
-- 01 
Instances within 100m from vantage 
point 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
-- 03 
Instances within 100m - 300m from 
vantage  
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
-- 08m
2  Instances with a total BA of 8m
2  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
-- 15m
2  Additional instances with BA of 7m
2   █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
HAB  All Habitat Trees  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
MIDA 
One half the total Midstorey 
instances 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
MIDB 
One half the total Midstorey 
instances 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
NOTA  One half the total Notched instances  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
NOTB   One half the total Notched instances  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
PANELS  The "billboards" that display instances █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
REG  All Regrowth trees  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
RIGGING 
Contains geometry to aid in asset 
placement 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
UND01 
One sixth of the total understorey 
instances 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
UND02  One sixth of the total understorey 
instances 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
UND03 
One sixth of the total understorey 
instances 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
UND04 
One sixth of the total understorey 
instances 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
UND05 
One sixth of the total understorey 
instances 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
UND06 
One sixth of the total understorey 
instances 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
CameraFOV  Shows the field of view  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
Cameras  Shows the vantage point(s)  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
HAB01 
Contains all copies of the HAB01 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
HAB02 
Contains all copies of the HAB02 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
HAB03 
Contains all copies of the HAB03 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
HAB04 
Contains all copies of the HAB04 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
HAB05  Contains all copies of the HAB05 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
Harvest 1  Instances cleared after the 1st harvest █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
Harvest 2 
Instances cleared after the 2nd 
harvest 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
Harvest 3 
Instances cleared after the 3rd 
harvest 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
NOT01 
Contains all copies of the NOT01 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
NOT02 
Contains all copies of the NOT02 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
NOT03 
Contains all copies of the NOT03 
instance 
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NOT04 
Contains all copies of the NOT04 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
NOT05 
Contains all copies of the NOT05 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
NOT06 
Contains all copies of the NOT06 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
NOT07 
Contains all copies of the NOT07 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
NOT08 
Contains all copies of the NOT08 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
NOT09 
Contains all copies of the NOT09 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
REG01 
Contains all copies of the REG01 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
REG02 
Contains all copies of the REG02 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
REG03 
Contains all copies of the REG03 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
REG04 
Contains all copies of the REG04 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
TRE01  Contains all copies of the TRE01 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
TRE02 
Contains all copies of the TRE02 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
TRE03 
Contains all copies of the TRE03 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
TRE04 
Contains all copies of the TRE04 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
TRE05 
Contains all copies of the TRE05 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
TRE06 
Contains all copies of the TRE06 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
TRE07  Contains all copies of the TRE07 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
TRE08 
Contains all copies of the TRE08 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
TRE09 
Contains all copies of the TRE09 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
TRE10 
Contains all copies of the TRE10 
instance 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
Year 01 
Activates year 01 element in all 
instances 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
Year 05 
Activates year 05 element in all 
instances 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
Year 25 
Activates year 25 element in all 
instances 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
Year 50 
Activates year 50 element in all 
instances 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
Year 70 
Activates year 70 element in all 
instances 
█  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █  █ 
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Appendix B:  Survey Instrument 
Questionnaire on Perceptions of Forest Management 
The purpose of this questionnaire is to obtain your views about different forest scenes and their 
acceptability in terms of forest health, scenic beauty, and for recreation activities. The results from this 
research will assist in ensuring that Western Australia's forests are managed sustainably into the future. 
By submitting this survey, you give your consent for the results to be used by the researchers (Murdoch 
University). Please be aware that this survey is anonymous and no personal details are being collected or 
used by the researchers. You may change your mind and withdraw your consent to participate at any time; 
however, once this survey has been submitted it may not be possible to withdraw your data. 
Based on pre-testing, most individuals complete the questionnaire in 15 to 20 minutes. 
After you complete each section of the questionnaire, you will be asked to save your responses and 
continue to the next section. Please note that if you pause for more than 20 minutes on a particular 
screen and not save your responses, the survey will timeout and any unsaved responses will be lost.  
All information provided is treated as confidential and will not be released to a third party unless required 
to do so by law. The findings of this study may be published; no information that can specifically identify 
you will be published. 
Those completing the questionnaire are eligible to participate in a random draw for a $100 voucher to the 
Australian Geographic shop. At the end of the questionnaire, you will be asked if you want to enter the 
draw. 
If you require additional information, please contact the below researchers. Otherwise, click the "I 
accept" button at the bottom of this page to start the survey. 
Dr Sue Moore 
Associate Professor in Environmental Policy 
School of Environmental Science 
Murdoch University 
Phone: 08 9360 6484 
Email:S.Moore@murdoch.edu.au.  
Dr Jo Ann Beckwith 
Director 
Beckwith Environmental Planning Pty Ltd 
Phone: 08 9450 8711 
Email:jbeckwit@bigpond.net.au.  
By clicking the accept button you are acknowledging and accepting all of the above. Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Section 1 of 14  
 
1.  Please indicate if you are: (Please select all that apply) 
a member of Bibbulmun Track Foundation  
a member of Munda Biddi Trail Foundation  
a water or forest resource manager  
 
2.  Please indicate if you have been directly employed by any of the following organisations: 
(Please select all that apply)  
CALM or Department of Environment and Conservation (DEC)  
Water Corporation or former Water Authority  
Department of Water or former Water and Rivers Commission  
Forest Products Commission  
Department of Sport and Recreation  
Bibbulmun Track Foundation  
Munda Biddi Trail Foundation  
None of the above  
 
3. Please indicate if, during the past 10 years, any other member of your household has been employed by 
any of the following organisations: (Please select all that apply)  
CALM or Department of Environment and Conservation (DEC)  
Water Corporation or former Water Authority  
Department of Water or former Water and Rivers Commission  
Forest Products Commission  
Department of Sport and Recreation  
Bibbulmun Track Foundation  
Munda Biddi Trail Foundation  
None of the above  
 
4. In the past two years, have you participated in any of the following activities in State-managed forests? 
(Please select as many activities as applicable)  
Bushwalking  
Off-road cycling or mountain biking  
Wildlife or wildflower viewing  
Camping or picnicking  
Off road 4 wheel or all terrain vehicle driving  
Fishing  
Horseback riding  
Canoeing, kayaking, tubing or rafting  
Scenic drives  Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Orienteering or rogaining  
None of the above  
 
5. Please indicate if you are an expert in any of the following disciplines (by university degree or career 
experience): (Select one or more boxes)  
Forest ecology  
Silviculture  
Forest hydrology  
Water engineering  
Water ecology  
Environmental science  
Natural resource management  
Outdoor education  
None of the above  
 
Section 2 of 14  
Below are five thumbnails of forest scenes. Click on each to enlarge the image. After viewing scene 1 please 
rate its acceptability with respect to: 
(a) forest health, 
(b) scenic beauty 
(c) outdoor recreation activities 
 
Then repeat the same steps for Scenes 2, 3, 4 and 5. 
 
Scene 1 
 
Scene 2 
 
Scene 3 
 
Scene 4 
 
Scene 5 
 
[Note: On web version, each thumbnail can be clicked to enlarge the images.] 
Scene 1 
6) Forest health 
 
 
 
 
7) Scenic beauty 
 
 
 
 
8) For recreation activities 
 
 
 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable Impact of Thinning on Forest Perceptions – Technical Report  2010  
 
  114 
 
Scene 2 
9) Forest health 
 
 
 
 
10) Scenic beauty 
 
 
 
 
11) For recreation activities 
 
 
 
 
Scene 3 
12) Forest health 
 
 
 
 
13) Scenic beauty 
 
 
 
 
14) For recreation activities 
 
 
 
 
Scene 4 
15) Forest health 
 
 
 
 
16) Scenic beauty 
 
 
 
 
17) For recreation activities 
 
 
 
 
Scene 5 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
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18) Forest health 
 
 
 
 
19) Scenic beauty 
 
 
 
 
20) For recreation activities 
 
 
 
 
Section 3 of 14  
Please ensure you have rated all five scenes before moving onto the next section. 
21.  Please select the number on the scale below that best represents your opinion.  
 
1 
(Highest priority should be given to maintaining natural environmental conditions even if 
there are negative economic consequences.) 
2   
3   
4  (Environmental and economic factors should be given equal priority.) 
5   
6   
7  (Highest priority should be given to economic considerations even if there are negative 
environmental outcomes.) 
 
Section 4 of 14  
In the following pages, you will be presented with five different forest scenes (Scenes A through E). Each 
scene consists of a sequence of five pictures representing how the forest might evolve over the next 70 
years. 
Use the arrows at the bottom of the picture to scroll through the sequence of pictures.  
For each scene you will be asked to rate its acceptability with respect to: 
(a) forest health, 
(b) scenic beauty 
(c) outdoor recreation activities 
Please note that although some forest scenes may look quite similar, they are in fact all different. 
Scene A 
Click here to view the forest scenes 
[Note: On web version, there are no thumbnails on the screen.] 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
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22) Forest health 
 
 
 
 
23) Scenic beauty 
 
 
 
 
24) For recreation activities 
 
 
 
 
Section 5 of 14  
 
Please rate from your perspective the acceptability of this scene with respect to: 
(a) forest health, 
(b) scenic beauty 
(c) outdoor recreation activities 
 
Scene B 
Click here to view the forest scenes 
[Note: On web version, there are no thumbnails on the screen.] 
 
 
25) Forest health 
 
 
 
26) Scenic beauty 
 
 
 
 
27) For recreation activities 
 
 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
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Section 6 of 14  
 
Please rate from your perspective the acceptability of this scene with respect to: 
(a) forest health, 
(b) scenic beauty 
(c) outdoor recreation activities 
 
Scene C 
Click here to view the forest scenes 
[Note: On web version, there are no thumbnails on the screen.] 
 
 
28) Forest health 
 
 
 
 
29) Scenic beauty 
 
 
 
 
30) For recreation activities 
 
 
 
 
Section 7 of 14  
 
Please rate from your perspective the acceptability of this scene with respect to: 
(a) forest health, 
(b) scenic beauty 
(c) outdoor recreation activities 
 
Scene D 
Click here to view the forest scenes 
[Note: On web version, there are no thumbnails on the screen.] 
 
 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
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31) Forest health 
 
 
 
 
32) Scenic beauty 
 
 
 
 
33) For recreation activities 
 
 
 
 
Section 8 of 14  
 
Please rate from your perspective the acceptability of this scene with respect to: 
(a) forest health, 
(b) scenic beauty 
(c) outdoor recreation activities 
 
Scene E 
Click here to view the forest scenes 
[Note: On web version, there are no thumbnails on the screen.] 
 
34) Forest health 
 
 
 
 
35) Scenic beauty 
 
 
 
 
36) For recreation activities 
 
 
Section 
9 of 14  
 
For each statement below, please indicate the degree to which you agree or disagree with the statement 
by selecting a number from 1 (strongly disagree) to 7 (strongly agree): 
 
37.  It is sometimes necessary to thin a forest to improve forest health. 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
acceptable 
1  2  3  4  5  6  7 
Very 
unacceptable 
          Very 
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Don’t Know 
 
 
38.  Thinning a forest decreases its scenic beauty.  
Don’t Know 
 
 
 
39.  Forest thinning can improve the quality of water in nearby streams. 
Don’t Know 
 
 
 
40.  Forest thinning can increase the amount of water in nearby streams. 
Don’t Know 
 
 
 
41.  The presence of standing dead trees in a stand is a sign of an unhealthy forest. 
Don’t Know 
 
 
 
Section 10 of 14  
 
42.   For bushwalking, a closed forest canopy (i.e. overstorey) is more desirable than an open canopy. 
 
Don’t Know 
 
 
 
43.  For  off-road  cycling,  a  closed  forest  canopy  (i.e.  overstorey)  is  more  desirable  than  an  open 
canopy. 
Don’t Know 
 
 
 
44.  Active forest management (e.g. thinning, prescribed burning, understorey control) and outdoor 
recreational activities can co-exist satisfactorily. 
Don’t Know 
 
 
 
45.  For bushwalking, the quality of the trail/track is more important than the scenic value of the 
surrounding landscape.  
 
Don’t Know 
 
1  2  3  4  5  6  7 
Strongly 
disagree 
  Neither agree 
nor disagree 
 
  Strongly 
agree 
1  2  3  4  5  6  7 
Strongly 
disagree 
  Neither agree 
nor disagree 
 
  Strongly 
agree 
1  2  3  4  5  6  7 
Strongly 
disagree 
  Neither agree 
nor disagree 
 
  Strongly 
agree 
1  2  3  4  5  6  7 
Strongly 
disagree 
  Neither agree 
nor disagree 
 
  Strongly 
agree 
1  2  3  4  5  6  7 
Strongly 
disagree 
  Neither agree 
nor disagree 
 
  Strongly 
agree 
1  2  3  4  5  6  7 
Strongly 
disagree 
  Neither agree 
nor disagree 
 
  Strongly 
agree 
1  2  3  4  5  6  7 
Strongly 
disagree 
  Neither agree 
nor disagree 
 
  Strongly 
agree 
1  2  3  4  5  6  7 
Strongly 
disagree 
  Neither agree 
nor disagree 
 
  Strongly 
agree 
1  2  3  4  5  6  7 
Strongly 
disagree 
  Neither agree 
nor disagree 
 
  Strongly 
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46.  For  off-road  cycling,  the  quality  of  the  trail/track  is  more  important  than  the  scenic  value 
  of the surrounding landscape. 
 
Don’t Know 
 
 
Section 11 of 14  
 
47.  Scenic beauty is a good indicator of forest health. 
 
Don’t Know 
 
 
48.  In  a  drying  climate,  thinning  forests  to  improve  flows  into  public  water  supply  dams  is  an 
acceptable management option. 
Don’t Know 
 
 
 
49.  In  a  drying  climate,  thinning  forests  to  help  sustain  stream  ecosystems  is  an  acceptable 
management option. 
Don’t Know 
 
 
 
50.   The level of public trust in the agency responsible for managing the forest is critical to determining 
the acceptability of management activities (e.g. forest thinning).  
Don’t Know 
 
 
 
Section 12 of 14  
 
51.   How old were you on your last birthday? _________  years old. 
 
52.   Gender:     male      female   
 
53.   Do you consider your current place of residence to be in a: 
  Large urban area 
  Small town 
  Rural area (i.e. outside of a small town) 
 
1  2  3  4  5  6  7 
Strongly 
disagree 
  Neither agree 
nor disagree 
 
  Strongly 
agree 
1  2  3  4  5  6  7 
Strongly 
disagree 
  Neither agree 
nor disagree 
 
  Strongly 
agree 
1  2  3  4  5  6  7 
Strongly 
disagree 
  Neither agree 
nor disagree 
 
  Strongly 
agree 
1  2  3  4  5  6  7 
Strongly 
disagree 
  Neither agree 
nor disagree 
 
  Strongly 
agree 
1  2  3  4  5  6  7 
Strongly 
disagree 
  Neither agree 
nor disagree 
 
  Strongly 
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54.   What is the highest level of education that you have completed? (Please select only one.) 
  Primary/some secondary   
  Secondary   
  Certificate Level   
  Advanced Diploma and Diploma Level  
  Bachelor Degree Level 
  Graduate Diploma and Graduate Certificate Level  
 Postgraduate Degree Level 
  Other (specify): _________________ 
 
Section 13 of 14  
Thank you for completing the Questionnaire on Perceptions of Forest Management. 
To gain a better understanding of the reasoning behind people's responses to the questionnaire, we need 
30 individuals to participate in debriefing interviews. We are seeking volunteers. The typical debriefing 
takes 20-30 minutes to complete.  
55. Would you be willing to participate in a debriefing interview?  
Yes I would like to participate in the interview  
No I do not want to participate in the interview 
If yes, please provide your contact details below. 
56. Name  
  
 
 
57. Phone number  
  
 
 
58. Email address  
  
 
If you have any questions, please contact the following researchers: 
Dr Sue Moore 
Associate Professor in Environmental Policy 
School of Environmental Science 
Murdoch University 
Phone: (08) 9360 6484 
Email:S.Moore@murdoch.edu.au 
Dr Jo Ann Beckwith  
Director 
Beckwith Environmental Planning 
Phone: (08) 9450 8711  
Email:jbeckwit@bigpond.net.au 
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Section 14 of 14  
If you would like to participate in the draw for the $100 voucher to the Australian Geographic shop, please 
provide your contact details below. This information will be kept separate from the data collected for the 
survey. 
 
59. Name  
  
 
 
60. Phone number  
  
 
 
61. Email address  
  
 
Thank you for completing this survey. 
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Appendix C:  Temporal Forest Scenes (A – E) 
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Year 1  Year 5  Year 25 
   
 
Year 50  Year 70   
Figure C1: Scene A (Treatment option: Control) Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Year 50  Year 70   
Figure C2: Scene B (Treatment option: 15 m
2/ha cut stump controlled regrowth) Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Figure C3: Scene C (Treatment option: 15 m
2/ha notching controlled regrowth) Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Figure C4: Scene D (Treatment option: 8 m
2/ha, cut stump, uncontrolled regrowth) Impact of Thinning on Forest Perceptions – Technical Report  2010  
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Figure C5: Scene E (Treatment option: 8 m
2/ha, cut stump, controlled regrowth) 